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SECI'IOO 1 

1.1 OBJECTIVES OF SAMPLING mx:;RAM 

'Ihe oojectives of the samplin;J prcxp-a:m to be ~lemented as part of 
the RI/FS at the Arrerican 01emical Sel:Vice site in Griffith, In:liana, 
are as follows: 

0 To detennine arrl characterize the location, nature ani 
voltnne of the contaminated areas on site includ.i.rq the Still 
Bottans Porxi, Treatment Porxi 1, Kapica Dmp Site, the 
On-Site Drum Containnent Area, arrl the Off-Site Drum 
Containrrent Area. Also included in the saJ1i>lin3 program is 
ronitoring well installation at the suspected Wc\Ste disposal 
area in the Griffith Landfill. 

o To detennine the details of on-site soil stratigra};fly arrl 
the stratigra};fly of adjacent off-site areas. 

o To detennine the hydro:Jeologic corxiitions in the upper 
aquifer arxi the water suwly aquifer inclu::lin;J vertical arxi 
horizontal grot.D'"rlwater flow corrlitions on site arrl in 
adjacent off-site areas. 

To determine the configuration of the water table in the 
upper aquifer arrl the potentianetric surface in the water 
supply aquifer on site arxi in adjacent ~client areas 
off site. 

To identify surficial drainage features arxi fiCM patterns, 
ani characterize the relatialSh.i.p of surface water to 
grot.D'"rlwater a1 site and in adjacent off-site areas. 

To characterize the extent arrl migration of gorurrlwater 
contamination in the uwer aquifer arxi in the water supply 
aquifer on site ani in adjacent off-site areas. 

o To characterize the extent of surface water arxi sediment 
contamination on site arxi in adjacent off-site areas. 

o To determine if groun:tw-ater currently bein; ~by 
private wells within one mile of the site is contaminated. 

1. 2 S())PE OF SAl'1PLrnG ACTIVITIES 

'!he scope of samplin;J activities in this plan includes the 
installation of 39 grot.D'"rlwater nonitoring wells, drillin;J of 14 soil 
arxi waste borin;Js, t.rendling of 6 waste pits, and collection and 
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analysis of 341 sanq:>les. Olemical analysis to detect priority 
pollutants and other hazardrus materials will be performed oo 252 
sanq:>les, of Widl 221 are investigative, 23 are duplicates, and 11 are 
blanks. Geotechnical irdex properties will be detennined for 78 
sanq:>les, incltxli.rq 8 field duplicates, to dlaracterize an-site soil 
materials. 'Ihe environmental media to be sanq:>led inclooe gro..urlwater, 
surface water, sediment, soil and private water 'Wells. Waste will 
also be collected and sarrpled. A S\.IIt'lrTiaZj' of scmplin; effort is 
summarized in Table 1-1, and the sanplin;J and analysis P:r<:XJrCUU is 
presented in detail in Table 1-2. 
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TABLE 1-1 

Summary of Sampling Effort 

Investioative Duplicate 

Waste Pit (WP) 18 2 

Natural Soil-Pit (NP) 6 1 

Waste Boring (h~) 34 3 

Natural Soil-Boring (NB) 8 1 

Soil Area (SA} 16 2 

Soil Boring (SB) 18 2 

Groun~ater (G.") I filtered 39 4 
I unfiltered 10 1 

II filtered 20 2 
II unfiltered 

5 
1 

Surface \'later (SW) unfiltered 9 1 

Sediment (SD) 9 1 

Private Wells (IW) 25 2 

Subtotals 
Soil/Sedim .... ·.t 111 12 
Liquid 110 11 

Subtotal 221 23 

Chanica! Subtotal 255 

C..eotechnical * 78 8 

Geotechnical Subtotal 85 

Grand Total 341 

* Samples for geotechnical testing will be collected during 
monitoring well installation. 

Blank 

0 

0 

0 

0 

0 

0 

4 
1 
2 
1 

1 

0 

2 

0 
11 

11 
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TABLE 1-2 

SUIIMRY OF SAIIPLJN6 AND AJIAUSJS PRO&RAII 

Jnvt5hljJtivt 
S&lplll 

5Mpl1 llltrh fitlcl PiUittlr& Lillontory PuMtltn No. fr111. Tohl 

------------------- --------------- ------------------- -------------------

... ,tt Pili UuilititlYI GrljillC RAS org.nitl pitkiqt froe CLP 1nclud1ng 30 II 18 
Ulldl v;apor 5entning ttntitively i•lltifitd p•r••t•r• 

••lh OVA 1nd HNu 
RAS iaorguiu tt.tklgt/Mhl• and 18 18 
cyanide from LP 

ll.ltur •1 Soi h- QuilltillYf Dr9ii1C RAS organic• pitkiqt fr01 CLP including 30 6 6 
~Ill Pih v;apor w:ruftlnq ttnlilivtly idttlifit• p•r•llltr& 

(L.-) •1th OVA ;and HNu 
RAS inorganic• ~itkltt/lltill and • • cyanide fro11 LP 

~Ill lori191 UuilltitlYt org1nic AAS orgiftitl Pltkigt fr01 CLP lAtludiag 30 34 34 
UIM) v•por lcrttninq tlllitiwtly id11tifi,. p•r•ettera 

•it~ OVA 1ad HMu 
RAS iaorganicl pitkltt/lltil• and 34 34 
cyanide from CT,p 

( 

No. 
DupliCAte 
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8A Slaplt1 
81111. htrh 

frtq. Tohl No. fr111. Tot1l Tot1l ______ , ___________ 
-------------------

2 2 0 0 0 20 

2 2 0 0 0 20 

0 0 0 7 

0 0 0 7 

3 3 0 0 0 l7 

3 3 0 0 0 37 



S..,lt llltri• 

.. t~ril Soil•- 8u•lit•tivt org••ic 

.. Ill larilfl VijiDr Krttning 
(Lit) •tlh OVA ••d HMu 

Soil Anu Uuil&tit&vt Dr9ii1C 
u.-J ••11ar &crHtunq 

•ith OVA •nd KNu 

S.il Iori ... 8u•lit•tivt orgiaic 
CIINJ v•por Krttninq 

•ath OVA ild KNu 

\, ·.· ,J 

TABLE 1-2 lcontinutdl 

SIIIIWIY Of SMI'UNS IUID ANALYSIS PR06RAII 

RAS Dr9iAiCI pitkiqt fro• CLP includint 30 
ttnlitivtly idlltifitd pirillltri 

RAS i•ort.nici piCkigt/lltill and 
cyanide from CLP 

RAS oro.niCI piCkiQt fr01 CLP includi19 30 
ttntitivtly i"'tifitd pirillltr& 

liAS iaortMin piCkitt/llhh and 
cyanide from CLP 

AAS org~nic1 piCkigt fr01 CLP includint 30 
t•t•thtly idtltifitd piriltttn 

RAS illf'tMin piCkitt/lllih ·and 
cyanide from CLP 

lnv.shgdivt 
S••pln 

Mo. frtq. Tot•l 
-------------------

B B 

B B 

16 ,. 
16 16 

lB lB 

18 ll 

I 

Mo. 
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IIA S.IIP Ill 
Dupliutt 8l111k "ltrh 
Frtq. Tohl No. freq. Tohl Tot•l 

------------------- -------------------

0 0 0 9 

0 0 0 9 

2 2 0 0 0 ll 

2 2 0 0 0 II 

2 2 0 0 0 II 

2 2 0 0 0 " 
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TAILE 1·2 
SUIIWIY Of SMPI.III& Ml MM.YSJI PIIII&UII 

Saljllt ftitria 

&roundw•ltr 
II Dill 

Surhct littr 
(I owl 

pH 

Ttljltrllurt 

'" 
Sptclflc cDdlltlaiiCt 

Tl111tr1hn 

Duallldht lrfMIC 
vapor ICntnl•t 
with 0\IA lid,. 

Llllorltary Parauttra 

RAI artani Cl p•d•t• frN 
ClP lt1Upl VOAl incl1dift9 lO 
tlfttltlftly idlltifid ,., ... ttrt 

W VIM 1111 ytlt froa CLP 
lloa CtiiCtiDI liti tl 

11M llartanin ptehfllllhh frat CLP 
flltlfM u~pln 

liAS liDI'fMIU piChfllllhlt IIIII US 
far ll .. lldM tllidt•lftfllttrtd 11.,111 

US hartiiiCt pteklftlcyanidt froa CLP 
fllllrlf u~pln 

1M f1r Alhl11lty1 Qlaridt1 Flu1ridt 
lllfalt1 TIS 

1M f1r ..... 11, Mttrai.-Mitrttt 1 COl 

lAS Drflniu packlfl froa CLP ilcludilf 
30 t11htinly idtntlfiiCI parutltrt 

IAI hartaniu packlft/Mhlt froa CLP 
utfllttrM Nljllll 

RAI ltartMin ptcklft/cyiiiUt froa ClP 
utfllltrM u~pln 

lAS far Alhllnity, Qlaridt1 Fl-ldt 
ltlfdt1 TIS, Til 

1M for a-11, Nltrttt·Mitrltt, COD 

lAS lrfllltt piCklft froa CLP ucludllf 
30 tllhtlvtly ldtntifitd ptrtHitrl 

1M lHtflliu pltklftlllhla 11d cyuldt 
frill CLP 

Naht Fitld p1r11thrt dtltrtitM ftr ilwtltifllht llld duphclh lltpltl only. 
At U.S.£PA'I rtqYtlt',r-d 2 ....... ttr lllplint uy •• lntrtllld ta 1001 
of tbt tonitorint 11111 lnetld of :101 H ...... on lbit hUt. 

lnvlltititivt 
S.,ln 

ID. Frtq. Totti 

40 1.~ • 60 

40 1.5 60 

40 J.S 60 

10 1.5 15 

40 1.5 60 

40 J.S 60 

40 I.S 60 

II II 

II II 

II II 

II II 

II II 

II II 

II II 

( 

Ill Supln 
Dupllutt ll11k 

lla. Frtq. Tahl Mo. Frtq. Totll 

1.~ 1.5 

1.5 1.5 

I.S 1.5 

1.5 u 

1.5 J.S 

J.S ' 1.5 • 
I.S • u 

llltril 
Total 

72 

72 

72 

If 

72 

72 

72 

Jl 

ll 

Jl 

Jl 

I] 

12 

12 
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Suplt ft&tru Fitld Plrlleten 

( ) 
! 

TMLE 1-2 lcontinttdl 
SUIIWIY IF SWI.I. Alii AUI.YSIS I'MIIIIM 

lnvtstitahn 
S.pln 

L•oratory Para11ltr1 IIG. Frtq. Total lla. 

(:: ) 

IIAIUfln 
Duplicatt I lank Ratrh 

Frtq. Total lla. frtq. Total Total 

------------- --------------·- ---------------------------------- ----------------------------------------------------------------------·---··-
Priult Wtll• pH AcU tllractdlts &Rd bnt/ullral 25 

I LOlli ntrKhbln froe CRL 

&pKiflt tllldUclMCI Pnticldts ud PCh frat CIIL 2S 

lttptrltW't V.latllt ort••in froe CRL 2S 

lithia frat tiL - YRfilhrt• •• .,111 25 

lltrcwy fne CIIL - 1111flltertd IUfiH 25 

CyuiH frat CIIL - 1111flltertd IUfln 2S 

Nlllll'lh froe CRL lilkaliRity, chloride, 2S 
IJIOI'idt, Hlfate, TDSI 

lltrltttl frat CIIL ••-ia, Mitrah- 25 
lltrlh, cotl 

Saii-Mtlh Dual ltatht ortiiiC Mterllurt Lleih IAITN D 4lll-ll1 II 
I LOlli upar Krt•llf 

with M &IHI _, 
Plfticlt Sin .. alytit IASTN D m-m 18 
liM ualytll 1114 bydrattter atalyth 

Catffltl11t of per11abil ity IASTII I 2434-611 18 

Catllll nthlltl c.,acity IASTN D 431,-131 

llohtert tllltttt IAITft I 2216-801 

llottl F1tld p&raHhrl dthnin,. far inwntltatht and dupliult utpltl only. 
ASTft ttlhdt t&ll bt fCMIIId Ia AHritll lilcltty of Ttttitt aad ftahriall 1984 Annual 
look of Shnd~rdt, Vol- 4,01, 1111 ... hell kilditt Stantt. 
labarllary tttli'l to bt perferlld bJ 1 r 'itd .. OtKUIUI laboratory. 

II 

II 

I 2S 2 

I 2S 2 

I 25 2 

I 25 2 

I 25 2 

I 2S 2 

I 25 2 

I 2S 2 

I II 2 

I II 2 

I II 2 

I II 2 

I 18 2 

I 2 2 I 2 2'1 

I 2 2 I 2 2'1 

I 2 2 I 2 2'1 

I 2 2 I 2 2'1 

I 2 2 I 2 2'1 

I 2 2 I 2 2'1 

I 2 2 I 2 2'1 

I 2 2 I 2 2'1 

I 2 0 0 0 20 

I 2 0 0 0 20 

I 2 0 0 0 20 

I 2 0 0 0 20 

t 2 0 0 0 20 

I 
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SECI'ICN 2 

'!here is insufficient data regardi.rq the volume, oon::::entration, an:i 
character of waste disposed at the American Chemical Service (ACS) 
site. ACS has provided sane information on the approximate location 
arrl general nature of waste disposal on-site, l::ut additional data are 
needed. 'Iherefore, an i.nvestigatioo of the major disposal sites (the 
Still Bottans Ford arrl Treatment Pard 1, the On-Site Drum Contairunent 
Area, the Off-Site Drum Containment Area, arrl the Kapica n.mp Site) 
will be completed. 'Ihis will involve sarrpli.rq of the waste arrl the 
natural soil materials urrlerly.irq the waste. 'Ibere is also eviden::::e 
that waste material has been spilled or dl.mped on the grrurrl in the 
old Drum Storage Area arrl :possibly within the Kapica Drum (l"llW Pazmey 
Drum) property. Investigation of these areas will involve sarrpl.irq of 
surficial arrl subsurface soils for characterization of residual 
contamination. In addition a noni.torirq well will be installed at the 
suspected waste disposal locatioo at the Griffith landfill. See 
Figure 2-1 and Table 2-1 for locations. 

'Ihe most significant migration pathway at the ACS site is grcw.Jl'rlwater 
-particularly in the~ aquifer, which begins at the groond 
surface. In 1982, four test wells were installed by FIT. A 
gra.m:iwater sarrple collected fran one of these wells (Test Well 1) was 
foorrl to contain substantial aitlCU'lts of organic chemicals, includ.in;J 
benzene, toluene, and trichloroethylene. Monitor.irq wells, sanpled 
soil bor.in::Js, water level me.asurements, pe_"'1Teability tests, arrl 
geotechnical test.in::J of soil sanples will be used to characterize this 
migration pathway. It is also possible that contaminants are 
migrati.rq frcrn the site via surface water, either by direct runoff or 
as a result of gro..urlwater discha.rge to surface water bodies. 
Contamination aocum.llation in sediments oo.lld be ocx::urrirq as well. 
'Ihese environmental media will be sanpled ard tested for hazardals 
chemicals. Private water &Jt:PlY wells within one mile of the site 
will be sa:npled as a precautioo for protection of the plblic health 
arrl to provide information regard.irq the presence arrl extent of 
contamination in the lc:1Ner a~ fer,. which is the main a~ fer used for 
water suwly in the area. 

2.1 WASTE NID NA'It."'RAL SOIL SAMPlES F'RCM 'I'EST--PTI'S (H-1ASE I) 

'Ihree srurce areas are knc:Mn to contain considerable numbers of ruried 
drums - the On-Site Drum Containment Area, the Still Bottans Pond, 
an::3 Treatment Fond 1. See Figure 2-1 and 'Table 2-1 for locations. In 
1:\¥0 of these areas (Still :Eottams Pond arrl Treatme:nt Pond 1), the 
drums were ch.mped, c-.rus."'1ed and c:::ctrq?acted arrl it is expected that fill 
materials will consist of a mixture of waste residue and drum 
carcasses. 'Test-pits will be used to profile the materials in these 
areas arrl to allow collection of waste samples and soil samples fran 
at least one fc::ct into natural soil. 'Ihe awroxilnate locations of the 



N 
I 
w 

() 

TABLE 2-1 
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AMFlUCAN OiEMICAL SERVICE, INC., SITE 
Disposal Incations and waste Types 

Incation 

Jvrer ican Olanical Service Inc. PropertY 
Off-Site CaltailliiBlt Area 
(Figure 2-l/Location C) 

cn-si te containment area 
(Figure 2-l/Location E) 

Classification 

Doclnented 
waste Disposal 
Location 

l))c:lJren ted 
waste Disposal 
IDea tim 

waste Types 

Drums of PCB contaminated 
WiSte 
10,000 cubic yards of 
distillation bottans Cdnmned) 
Drums containing solidified 
materials 
68 cubic yards of incinerator 
ash 
Ollorinated solvents 
ACEtone 
MEK still bottoms 
Cresylic acid, cyanide and 
dlrani\Dl fran plating operation 
Lead pignents 
Several hundred cases of empty 
bottles that had contained 2,4,D 
and 2,4,5-TP 
Tank truck containing 500 
gallons of solidified paint 
200 drums containing sol vent 
!Dlids of benzene, amylacetate, 
dimethyl aniline, diethylether. 

400 (lruns of .sloo(Je and semi.­
sollds of unknOWn type 

I 
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IDeation 

Old still bottans p:nd 
(Figure 2-l/Location F) 

Treatment Pald tbnber 1 
(Figure 2-l/Location G) 

Kapica Dn.Jl\, Inc. ·drum draining area 
(Figure 2-1/Location L) 

Old drun storage area 
(Figure 2-1/Location M) 

Old Wistewater trenches 
(Figure 2-l/Locations, I, J, K) 

( .. ) 

TABLE 2-1 
(CXNI'') 

Classification 

.Docwtelted 
waste Disposal 
Location 

Dorunented 
waste Disposal 
Location 

Suspected Soil 
Cootan.inatioo 
Location 

Suspected Soil 
Coot.arnination 
Location 

Suspected Soil 
Cootan.ination 
Location 

waste 'l'ypes 

253,510 gallons and 2,000 drums 
of still bottom sludge, 
c:ootaining 
1,1,1-tridhloroethane, 
trichloroethylen9. methylene, 
chloride, toluene,benzene and 
other low boiling point 
solvents. 

200 drums rontaining sol vent 
solids of benzene, amylaoetate, 
dimethyl aniline, diethylether 
41,612 gallons and 1,000 drums 
containing 5emU-solid paint, 
lacquer and ink waste 

Drum residue and drum rinse 
Witer fran drum recycling 
q?eration 

SUspected soil oontamination 
fran ~ waste type 

SUspected soil c:ootamination 
from wastes containing l,l,l­
trich1oroethane, trichloro­
ethylene, nethylene chloride, 
toluene, benzene and other low 
boiling point solvents 



N 
I 

\J1 

IDeation 

Kaeica DV Inc. Property 
(P1gure 2- Location 0) 

Griffith Landfill Property 
(Figure 2-1/Location 0) 

I . \ 
\ ~ _} 

TABLE 2-1 
(a:Nl") 

Classification 

Slspected Soil 
Cootamination 
Location 

SUspected waste 
Disposal 
Location 

waste Type/Quantity 

SUspected soil CXlntamination 
fran drum residue and drun rinse 
\1Bter fran drum recycling 
operation 

10 gal/week for 12 years of 
retained samples containing 
hazardous substances 
2,500 drums of residues from 
drliD recycling operation 

I 
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test pits are shCM'l in Figure 2-1 (I.ooations 1-3). If a liner is 
encountered, excavation will cease. Dle liner shall not be 
penetrated. One pit will be sufficient in the On-Site Drum 
Containment Area (I.ooation 1), ~pits are needed in the Still 
Bottans Porrl (I.ooatian 2) (parts of \lhllch row have process structures 
rui.lt on tc:p), ani three will be needed in the Treatment Porxl No. 1 
area (Location 3). In eadl test pit, three waste sanples an::l one 
natural subsoil sanple will be collected. '1his sanplil'g in 
conjunction with geq:hysical. studies will provide data for evaluatirq 
the volurre, oon:entration, arid character of the wastes in these BO.ll."'Ce 
areas. Data will also provide the basis for assessirq the extent to 
whim the wastes are novirq into adjacent soil materials. 

2.2 WASTE AND NA'IURAL SOIL SAMPlES FRCM OORINGS CFHASE Il 

Test borin:Js will be used to collect waste ani natural soil sanples in 
two of the BO.ll."'Ce areas - the Off-Site Drum Containment .Area, ani the 
Fapica D..mp Site (see Figure 2-1). Alth"-lgh there is evidence of a 
substantial number of drums hlried in the Off-Site Drum Contairnnent 
.Area, bor~ are proposed (rather than test pits) because there is a 
clay cap over the area ani it seems likely that the drums are not 
densely packed. It is anticipated that the drums disposed of in this 
area were crushed an::l the fill materials will consist of a mixture of 
waste residues and drum carcasses. 'Ihus, there shculd be less damage 
to the inte:jrity of the cap with a good probability of successfully 
defi.ni.rg the extent of contamination. Dle a.rproximate locations of 
the test borin:Js are sh~ in Figure 2-2 (I.ooations 4 an::l 5) • Five 
borinjs will be drilled in the Off-Site Drum Cantai.rnnent .Area 
(Location 4) with five waste sarrples arrl one natural soil sample 
collected in eadl borirq. 'Ihree borin:}s are planned for Kapica nmp 
Site (Location 5) 1 whim a~y consists of al ternatirq layers of 
drum sludges ani soil. 'Ihree waste sanq:>les an::l one natural subsoil 
sample will be collected fran these borin:js. '1his sanplil'g will 
provide data for r -.:Uuatirq the volume, ~tioo an::l character of 
the wastes in these sc:uroe areas an::l for assessin;J the extent to whim 
the wastes are m:rvirq into adjacent soil materials. 

If the magnetcrneter survey or attenpted bori.rg irrl.icate that test 
borirqs will not be J;X:>SSihle, it will be necessary to excavate test 
pits as described in Section 2 .1 above. 

2. 3 SOIL AREA SA.l1PLES (mASE I) 

In both the ACS Old Drum Storage .Area ani the forrrer Fapica Drum 
property {see Figure 2-1) 1 there is evidence in::licatirq that minor 
drips, spills arrl lea.Y.s of varia..lS che.<1tical sJbsta.'t1CeS did or could 
have occurred. Resulting residual contamination of the unsaturated 
zone, if there is any renaini.rq at this tine, wo..lld be dispersed 
t.hroughout relatively large areas. C,ar1posite soil samples will be 
used to provide a general characterization of any residual 
contamination in these potential sarrce areas. 'Ihe awroximate 



§ 

l 
.s .. 
! 

0 

~ 

2-7 

.. '. 

c·.J c::.'l 

(~) 

Or_ 
'·:1 -· ' 

FIGURE 

Q.,' 

/ 

Q;'F 

t" ~ ·: . 
V' '-.) . n , I ,. 

~~, 

•• 

-

., ..., 

' ' 
~-'. 
~' 

;.t..· 
~ 

~ 
~ 

• • E i!' 01 ~ .. c: z 
'0 
c - ~ c 

'0 ~ ~ .!! 
i d! ~ ~ • r <P .... u - .. .. 
_,v;~~ 0 .... 

I .. •8 

' .......... :.) 
·'. 

• 

--
~ ..... -

t 

r 
/ 

't' 
/ 

/ 

r 
2-2 WASTE PIT AND WASTE 

BORING LOCATION 



'I 

:' 
. 1 

I 
I 

--<N>--

iP~ 
• ~E T ,. -SCA~• 100~0· 

. 

.· 
~-

D 

JI-2 GENERAL 
INDUSTRIAL 

-­." ~;:~~.- ...... ·:.:::) ~t--l 
. . =- -·::P·. -~~l 

,. ·--

TOWN OF GRIFFITH 

~ 
\ ··JtJ 

.II I I I I I I I I I 

~~ . ' 

l-2 GENERAL 
INDUSTRIAL 

·~ 
' l 

G. T. R .. 

:c.&a 

---.+-~---

C. & 0 R R . 

LEGEND 

, 
/ 

American Chemical Service, Inc. Property 

Kaplca Drum., Inc. Property (Now owned 
by Pa.zmey, Inc.) 

Orllllfh Landfill Property 

Leffert Oealgnate Locatlona Referenced 
In Table 2-1. 

Bue map for thla figure waa provided by 
American Chemical Service, Inc •• 

FIGURE 2-1 REMEDIAL INVESTIGATION SITES 

American Ch6mlcal Snr~lce, Inc. Work Plan 



Sant:>lin;J and Analysis Plan 
American Olelnical Service, Inc. 
Secticn: 2 
Revisioo: 1 
March 11, 1986 
Page: 2-8 of 14 

locations of the sanplirq areas for the soil area sanples are sham in 
Figure 2-3 (I.ocations 1-4). '!he Old Drum storage Area will be divided 
into fo..tr sanplirq areas (I.ocatian 1) and the former Kapica Drum 
property will be divided into two sanplirq areas (I.ocatioo 2). Within 
each sanpli..r'q area, soil will be oollected at five discrete sites at 
two depth intavals - 6 to 12 irches and 18 to 24 inches. Each soil 
sample will be qualitatively screened for organic vapors usirq HNu or 
OVA. Sanples will be cx::tt!fXOSited by depth within each sanplirg area. 
In addition to these c.arposite sanples, grab sanples will be collected 
at two specific areas - near the former fume incinerator (Location 3) 
and at the site of a previCA.lS spill/fire (I.ocation 4) - at the same 
depth intavals. 'Ihe exact location of the fume incinerator an::l of 
the spill/fire site will be specified by M.erican 01emical Service. 

2. 4 SOIL OORrnG SAMPlES CFHASE I) 

Specific data regarding the vertical distr~ion of residual soil 
contamination in the Old Drum Storage Area (see Figure 2-l) is needed 
to cx:.tlt'lement the general data regarding areal extent OOtained fran 
the soil area samples. 'Ibis data will be collected usirq six 
vertically sampled soil borirqs. 'lbe approxlitate locations of the 
soil bod.n;r sanples are shcM1 in Figure 2-3 (Location 5). '!he borin;rs 
will be located on the basis of qualitative organic vapor screen.i.rq 
performed during soil area sanplirq so that attenuation profiles can 
be developed for a range of near-surface contaminant corrlitions. In 
each soil boring, samples fran depths of l-1.5 feet, 2-2.5 feet and 
4-4.5 feet will be submitted to the laboratory for chemical analysis. 

2.5 MJNI'I'ORlNG WELLS AND ~TER SAMPLES (~I AND II) 

Regional grrurrlwater flow in the vicinity of the ACS site is 
reportedly to the northeast; however, due to several features near the 
site, flCM patterns oo site are not well defined. A small creek is 
located ooe-half mile to the sooth ani the aU.y other major surface 
water :txxiy is the Little calumet River, three miles to the north. 
'lberefore, there rray be a local drainage divide thrcugh or to the 
north of the site. Griffith I..arrlfill has also excavated 30 feet of 
soil material an::l is p.m1pirq to control the inflowin;r water, 'Wich 
will also affect local gro..urlwoater flow. 

Based on existing subsurface data, the hydrostratigrai,:hy at the site 
appears to consist of: 

o An upper aquifer fine- to ~-grained sarrl with fine to 
coarse gravel, a.rd small am:JUnts of peat and silt, al:o..It 
20-feet thick 

o An intervening silty clay to clay \D1i t oontainin:J 
discontinuCA.lS lenses of gravel, 15 to 30-feet thick 

o A lOY."er sarrl and gravel aquifer, 90-feet thick. 
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A fcmth soil unit consistin:;J of thlck, stiff clay is reported in the 
area, b.It borin:;Js irxlicate it is absent an site. ~ deeper sand an:i 
gravel unit is the major water suwly aquifer in the area. 'lhe depth 
to berlrock, wch consists of int..el:bedded shales an:i dolanites, is 
al::a.It 130 feet. 

Installation of gro..n-rlwater m:::nitori.rq wells will prc:wide the data 
needed to detennine the vertical an:i horizontal directions of 
grcmy:iwater flow arrl the horizontal an:i vertical extent of 
contamination. Also, they will provide better stratigrapuc and 
geotechnical information conce.rning sedilrents \ll"rler the site. Because 
grcmy:iwater is the major contamination concern, 39 stainless steel 
monitorin:;J wells will be installed as itemized below. 

o D.lring ~I, six well clusters consisting of three wells 
each will be evenly spaced ara.lTrl the entire site. Each 
cluster will have a well screened at the water table, 
another screened at the base of the~ aquifer, an:i a 
third well screened in the 1~ water suwly aquifer. 
Estimated total well footage is 540 feet. 

0 Dlrin:;J R1ase II, fcm- well clusters consisting of two wells 
each will be spaced ara.lTrl the perimeter of the ACS 
property. One well will be screened at the water table, an:i 
the other screened at the base of the lJH?er sand unit. One 
cluster will utilize (if possible) an existirq well (Test 
Well #1) screened at the water table, arrl ally a well 
scree.'i91. at the base of the~ aquifer will be installed. 
'Ihe rn..nrber arrl location of the wells will be m:x:lified based 
on the results of Ftlase I. Estimated total well footage is 
120 feet. 

o Dlring :fha.se II, eight sirqle wells, screened at the water 
table, will be installed in major waste disposal or storage 
areas. Estimated total well footage is 80 feet. 

o D.lring R1ase II, six sin:;Jle wells, screened the entire 
lerqth of the ~ sarrl unit, will be located awroxi:mately 
1000 feet away fran the site. lhe number arrl location of 
these wells will be JOC:dified based on the results of Rlase 
I. Total estirrated well footage is 120 feet. 

'The three-well clusters will provide vertical grc:un:t. •. rater flo.N data 
within the upper aquifer and between the upper arrl lCJw"e.l" aquifer, as 
well as pc>tentie!T€tric surface data. 'Ihese clusters as well as the 
twc-well I'Y'_sts will also provide detailed infonnation on the prese..'IC:e, 
if arr:1, of 1 ighter-th.aJ'1........,-ater arrl heavier-than"""w'ater organic 
contaminants a"Xi their clistrih.Ition vertically within the upper 
aquifer. Single wells scree."'"led throoghoot the entire lerqth of the 
upJ?er aquifer will also provide data of vertical distrib..Ition of 
organics arrl will aid in definirg the extent of contamination. Sin:]le 
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wells screened at the water table, alan;J with all other wells in the 
~ aquifer, will provide the configuration of the water table and 
direction of gro..u-dwa.ter flow. All wells will be gra.Ited to prevent 
cross-oontaminatian between aquifer and will be installed in 
campl iance with all Irrliana regulations. 

One ~ of gro..u-dwa.ter saili>les will be oollected fraD all :rronitori.ng 
-wells. Based on the analytical results, a maxiJm.nn of one-half of the 
wells will be resa.I!i'led. Filtered aliquots for metals analysis will 
be collected at all saili>l i.ng locations. unfiltered aliquots will be 
taken fran twenty-five percent of the wells arrl determination of total 
metals arrl total susperrled solids will be perforrnerl an these saili>les. 
'lbe approxilnate locations of the -wells are presented in Figure 2-4. 

2. 6 SURFACE WATER AND SEDIMENI' SAMPLES CfllASE I) 

SUrface water drainage fran the site Ira.Y contain hazardcus 
contaminants. In addition, contaminated groonjwater cn.lld be 
dischargirg to nearl:Jy surface water bxlies - the marsh west of the 
ACS property arrl the excavated area at the toe of the 'MOrk..i.rq face in 
the Griffith I..arrlfill. Water that collects in this low area is 
peria:lically p.mp=d into a municipal sanitary sewer. a:>ntaminants 
cc:Wd also be accumulati.ng on or migrati.ng with sediments that are 
er-OOed off the site. Sarrples of surface water and sediment will be 
collected arrl analyzed to assess these possibilities. 'n1e approxilnate 
locations of these eleven pairs of surface water arrl sediment saili>les 
are sho.vn in Figure 2-5. Samplin;J locations will inclu::le Treatment 
Porrl 2 (Location 1), the ACS Retention Porrl. (Location 2), a drainage 
ditch at the scuthwest corner of the ACS plant (Location 3), the marsh 
(Location 4), porrled water near the Off-Site Drum Containment Area 
(Location 5), the Griffith I..al'rlfill excavation (Location 6), three 
sites alan;J a drainage ditch (in=ludirg a small porrl north of the 
railroad track} connectirg the marsh to '1\lrkey Creek (LocatiC"'"· 7), a 
drainage ditch that is parallel to Colfax Avenue sooth of· the 
intersection of Colfax Averrue an:i Reder Road (Location 8) and drainage 
ditch 1800 feet east of the ACS site (Location 9). 

2. 7 PRIVATE WATER WELLS SAMPLlNG (PHASES I AND II) 

A survey as described in Task 2 will be perfonred to identify sa.JrOeS 

of drir.k.in;J water arrl gro..rrrlwater utilization within one mile of the 
site. Using the data oollected durirq this survey a-rrl the information 
generated conc.erninq local gro..u-dwa.ter flOYI patterns ootained fran the 
newly installed IrOnitori.ng wells, 25 private wells within one mile of 
the site will be selected for saili>lin:J arrl chemical analysis. 
1-q::proxirr.ately 12 wells will be sarrpled duri.rq Fhase I and the 
remai.ning 13 wells will be sampled durirq Fhase II. To the extent 
possible, these -wells will be representative of ~client arrl 
do...':1g!Odient positions, have an even geogra:P'lic distri.D.Jtion, and 
include users of the upper and 1~ aquifers. Exi.st..in; data, 
suggests that the main areas of grcmrlwater use for drinkirg water are 
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to the south arrl east of the ACS site. Infonnation ooverin;J 'Well 
construction (depth, screened inteival, materials, etc.) will be 
obtained, if possible, for each residential 'Well tbat is sanpled. 

2 • 8 IXlClJMENI'ING SAMPLE LOCATIONS 

'D1e P'lysical locations of all JrDnitorirq wells, bori.rqs arrl on-site 
(or immediately adjaoent off site) sanplirq sites will be documented 
P'lotograJ.Xrlcally arrl determined by tapirq arrl levelirq SlU'Veys. 
Tapin;J surveys will use existin;J b.lildin:]s, light poles arrl s.ilnilar 
fixed oojects sh.c:Ml on the existi..n; site map as reference points. At 
least three reference points will be used to locate each sanplil'g 

', site. 'Ihe level.i.rg survey will be tied to tre.an sea level datum, ...mich 
~-·'" may require an off-site traverse to establish an on-site bencluna.rk. 

SUrface water, sedi.Inent arrl soil area sanpl.i.rg locations will be 
established arrl surveyed in advance of sanple collection. Soil 
borin;J, soil trench arrl 1r0ni tori..n; 'Well sites will be sw:veyed dur.i.rg 
or after the ~rk is perfonned. stakes will be used at sampli.rg 
locations lack.irg other Ii"lysical reference points. Horizontal 
accuracy will be to within 1. o foot arrl vertical aca.rracy will be to 
within 0.10 foot. 
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SEX:rl~ 3 

All sanples for chemical analysis, incll.Xlirg duplicates arrl blanks, 
will be given a unique sanple number. A listi.rq of sanple nurrbers, 
cross-referenced to cl1ain-of~ ard shipnent doc:uments, will be 
maintaine::i in the sarrple harrllirg logbook. 

3 .1 GENERAL SAMPlE NtJMBERmG SYSTEM 

Two identification numbers will be used for each sanple. One will be 
the serial identification mmber an the tag attached to the sanple 
shipped to the laboratories: the other will be used for in-haJSe 
identification of the sanple. Urrler the CIP, the laboratories use the 
traffic report JlUlTlber to report the results of the analysis. EPA 
sample tag rn.nnbers an:vor SAS traffic fonns will be used for all 
samples. 'lhe in-hc:use number will be used to incorporate field data 
into an al~ic cede. 'lhe in-ho.lse system is disoJSSed later in 
this section. 

'lhe serial identification mnnber is described as follows: 

87 - designates fiscal year 
Octcl:>er 1 t:hrc:P.lgh Septeinber 30) 

R - irdicates samples sent by Fay F. Weston, Inc. 

A - designates project manager 
(as assigned, A t:hrcuj1 Z) 

01 - designates 5llrVey number 
(as assigned, 01 t.hro.lc;'"1 99 for each project manager 
A t:hrc:P.lgh Z) 

s - in.:licates sample type 
(S = sanple, D = duplicate, R = blank) 

01 - designates sarrple rn..nnber within a given survey 
(as assigned, 01 t:hrc:P.lgh 99 for each survey 01 t.hra.lgh 99) 

upon requestirq c.cdes fran the documentation coordinator, each project 
manager will be assigned an alphabetic character A t:hrc:P.lgh z which 
will be used in all his/her sanple cedes regardless of the specific 
site. SUrvey arrl sa.-rple rn....."T!''bers are site-specific arrl are allocated 
in blocks for each sampling trip. In:li vidual sample cedes are to be 
assigned to specific sa.-rples by the project na..r;ager or san-ple team 
leader. A record shoold be kept of these nurnbe:rs alorq with other 
trac.k.in:J infornation for each sample. 
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An in-hcose sample rn.nnberirx;J system will be used to identify each 
sample taken durin; the sarrplirx;J program. '!his nurnberirg system will 
provide a track.i.rg procedure to allow retrieval of infonnation abaJt a 
partio.llar sample arrl will assure that each sarrple is \.U'liquely 
numbered. A listi.rg of the sample identification numbers will be 
maintained by the Sanplirq Team leader. Each in-hruse saJti'le number 
will be catlf:osed of three c::arq::onents, 'Which are described below. 

Project Identification 

A two-letter designation will be used to identify the site where the 
sample is collected. For this project, it will be AC, which stan::ls 
for American Olemical. 

Sample Type 

Each sample type collected during the sampling program will be 
identified by a two-digit al~ code. A list of two-letter codes for 
sample types is presented in Table 3-l. 

Sample I..ocation 

A two-digit numbering system will be used to irxlicate the samplirg 
location. '!he identification system will require that all sanplirq 
locations be given a separate number. '!he field ties to these 
sampling locations, as well as all other pertinent data, will be kept 
in the field samplin:J notebook by the Sanplirx;J Team Leader. I..ocation 

--, rn..unbers for each sarrple type are presented in Table 3-1. 

Sample Number 

Sanple J1I.II1'ber - a two-digit rnnnber Wicatirg the first, seoon:l, 
third, etc., sample collected at a given location; or a twO-letter 
code irrlicating a duplicate (DP) or blank (BK) • 

In-House Sample Numberirq system Example 

An example of a sa.i-rple number is: 

o AC~"J 0-02 

American Olemical site - grarrrlwater sanple fran location 
30, secorrl sample. 

Sore examples of the In-House sa:r.pling number system are as follows: 

o AC-h"PP4-0l: .American Chemical Service, waste pit sample, 
location 04, first sample. 
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o AC-SA22-DP: American Cllemical Service, soil area s.anple, 
location 22, duplicate. 

o AC-GWSS-BK: Alrerican Olemical Seivice, grc:wrlwater s.anple, 
location 55, blank (taken prior to collecting investigative 
sarrple at this locatioo) • 

D.Jplicates arrl blanks must be taken at different locations during each 
sanpl ing rc:wrl. 

All other pertinent data relatin] to tlle sanplirq event will be 
included in the sanpling not.ebook. 
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TABLE 3-1 

Code 

WP, NP 

WB, NB 

SA 

SB 

Gl 

sw, SD 

FW 

Note: Soil sanples collected duri..rg installation of the IrOnitorirq 
wells, which n-ay be tested for geotechnical properties, will have a 
two-letter cxxie of SL arrl the awrcpriate two-digit location l1Ul'!'ber. 



----.,. 
- ·i ·....._.; 

Salrplin] arx:l Analysis Plan 
.American O'lemical Service, In::. 
Sectiat: 4 
Revisiat: 1 
March 11, 1986 
Page: 4-1 of 22 

SECl'IOO 4 

4 .1 WASI'E AND NAnJRAL SOIL SAMPlES FRCM TEST PI'TS CFHASE Il 

Six test pits will be excavated in three areas of krx:7.om waste l:m'ial 
(the still Bott.ans Porrl, Treatment Pord 1, arx:l the On-Site Drum 
Contairnnent Area) to characterize the nature ard can:::entration waste 
present ard to estimate the volume oontained in each area. 

Excavation of the test pits will be done with a backhoe arx:l Yill 
proceed by layers. 'Ihat is, the pit will be deepened until di~ferent 
materials are enca.mtered: then the pit will be enlarged areally by 
careful scrapi.rg of the reJraini.rq material in that layer. 'lh.is will 
allC1.>J "clean" surficial materials to be segregated fran "dirty" wastes 
arrl drums arrl to be stockpiled. It will also allC1.>1 the test pit to be 
backfilled to essentially original ex>rxlitions. 

Because these areas are knc:1wn to contain b.lried dnnns, extreme care 
will be taken duri.rg excavation of the test pit. A magnetaneter 
survey will be corrlucted prior to the excavation in order to detenni..ne 
the extent of the drum l:m'ial areas. In addition to usi.rg an 
experienced backhoe operator, ambient arrl in-trencll air corrlitions 
will be nonitored for organic vapors, hydro;Jen sulfide, hydrogen 
cyanide excavations (disturbed soil structures) or waste l:m'ial 
(discolored soil, non-soil solids, etc.) will be noted, arrl the entire 
side wall areas of the pits will be t:hotogra:fhed. 

Where evidence of waste b.lrial is fo..D"d, up to three waste saJl1?les 
will be collected in each pit. A 4-.inch diameter OOc.ket auger, arqled 
into the sidewall fran the qp:lSi te side of the pit, will be used to 
cl:rt:ain the sanples. '!he material retrieved by the auger will ~ ~ 
errptied onto a sheet of Teflon for closer examination ani then placed 
in sanple containers usin;J stainless steel spatulas. All samplin;J 
equipnent will be decontaminated in accordance with the starrlard 
protocol presented in Table 4-1 prior to each use. If possible, the 
pit will be excavated t.hrc:ugh the waste arx:l just into the urxlerlyin;J 
natural soils. When natural soils are encountered, the 4-inch b.lcket 
auger will be used to obtain a saJl1?le of this material fran a deP.th of 
at least one foot belc:M the bottan of the waste. If a liner is 
encountered, excavation will cease. '!he liner shall not be 
penetrated. 

'The samplin:J team for this sampli.rq task ( 4 .1) will consist of two 
people usi.rg level c protection with a contin3ency to upjraded level B 
if necessary. ~di.rx3 to level D will be kept as an option if 
envirornnental m::>nitori.rq irrli.cates it is safe. Authorization must 
came fran sso. 
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TABLE 4-1 

srANDARD DEXXNI'AMINATION ProiQOJL FOR SAMPLING FJJUIPMENT 

SI'EP 1 -- Scrub equipnent throughly with soft-bristle brushes in a 
low-sudsing detergent solution. 

S1'EP 2 -- Rinse equipnent with tap water by sul:xnerging and/or 
spraying • 

SI'EP 3 -- Rinse equiprent with acetone or methanol by spraying until 
drippi1.g; retain drippings. 

STEP 4 -- Rinse equipment with distilled water by spraying until 
dripping. 

STEP 5 -- Place equipment on plastic or aluminum foil and allow to 
air-dry for five to ten minutes. 

SI'EP 6 -- Wrap equipment in plastic or aluminum foil for handling 
and/or storage until next use. 

Notes: In addition to the standard protocol, pumps and discharge 
lines will be deoontarrUnated by pumping the detergent 
solution, tap-water rinse through the equipnent. 
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4. 2 WASTE AND NA'ItJRAL SOIL SAMPLES FRCM OORmGS (mASE I) 

Test bori.rgs will be performed at eight an-site locations in two 
potential soorce areas (the Off-Site Drum O:mtainme.nt Area am the 
Kapica D..mp Site) to characterize the nature ard volume of wastes 
present. A magnetaneter survey will be oon1uct.ed prior to drilli.n:;J in 
order to identify the extent of. the drum rurial in the off-site drum 
containment area. If the magnetaneter survey or attempted borin:;J 
indicates that test bori.rgs will oot be possible, it will be necessary 
to excavate test pits as described in section 4.1 above. Each borin:;J 
will be sanple:i continuoosly fran the ~ surface until natural 
soil is enca.mtered. Sanples will be collected usin:;J a 3-i.rdl 
cliarreter split-spoon device that will be driven into the gram:i in 
conseart:ive 18-inch jnteJ:vals. 'nle over-size:i split-spoon is nee:ie:i 
to provide eno.Jgh sanple for stan::1ard CIP analyses, especially 'When 
duplicates are collected. 

'Ihe borin:;J will be advanced usin:;J hollOw' stem augers or other methods 
approvEd by the geolcx;Jist that do oot use drillin:;J fluids. Because 
dnnns are knc1.m to be rurie:i in one of these areas, the borin:;J 
locations will be selected usin:;J geq:hysical f!ruiVey results ard the 
bori.rgs will be advanced with extreme care. 'Ihe levels of volatile 
organics, hydrcgen cyanide, ard explosive gases in the borehole will 
be measured after every sanple is oollected. 

Upon recx:Nery fran the borehole, the sant>ler will be placed on a clean 
Teflon sheet ard opened. 'As the spoon is opened, the soiljwaste 
material wj~l be qualitatively screened with OVA ard HNu instruments 
ard described by a qualified geolcx;Jist or geotechnical ergineer. 'Ihe 

--- instrument readi.rgs and soiljwaste description will be entered in the 
0 sanplin:;J logbook. 'lhe soiljwaste material will then be divided into 

three six-inch sanples ard placed in separate sanq;>le rontainers usin:;J 
stainless steel spatulas. If less than 18 inches of soil is recovered 
by the split-spoon, '-he geologist or geotechnical ergineer will use 
his ju:3gment to assign depth intervals to the recovered material. 

Five six-i.rdl sanples will be sent to the laboratory fran each borin:;J 
in the Off-Site Dnnn Containment Area ard three six-inch saJ!i>les will 
be sent fran bori.rgs at the Kapica D.lJTp Site. 'Ihe sanples to be 
analyzed are those havirg depths of 0, 1, 2, 4 ard 8 feet at the tq> 
of the sanq;>le inc:rerrent as appropriate. 'Ihe split spoons, Teflon 
sheet ard spatulas will be decontaminated in accordance with the 
st.arrlard protocol presented in Table 4-1 prior to each use. 'Ihe 
drilling rig arrl all related equiprent ard tools used at one borirg 
will be steam-cleaned prior to re-use. 

'lhe sarnplirg team for this task (4.2) will consist of two people ard 
will be in level C with a contingercy of level B. ~di.n:j to 
level D will be kept as an option if emriroi11':'ental I!'Onitoring 
in:licates that it is safe. Authorization for d~di.n:j must cane 
fran the sso. 
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Sanples of surficial soil material will be oollected fran six on-site 
areas in the old Drum storage Area am two off-site areas in the 
former Kapica Drum p~. At foor of the six on-site areas, soil 
material will be oollected at five discrete sites an::l c:utp:sited to 
form two sanples for that area (ooe cx::ttp:site sanple for eadl depth 
interval). '1he soil will be oollected fran depths of 6 to 12 irdles 
an::l 18 to 24 inches usirq a 4-indl diameter b.lcket. When the auger is 
filled with a sanple material fran one of the depth inteivaJ.s, it will 
be brought to a central location within the area where its contents 
will be etptied onto a sheet of Teflcn. 'Ihe soil m the Teflat sheet 
will be covered with plastic l.D'ltil all five sites have been sanpled at 
that depth interval. 'lhe canposite sanple will be plaoed in the 
sanple bottles after beirq thoroughly mixed with stainless steel 
spatulas. 'Ihe auger will be decontaminated in aooortlazn! with the 
starrlard protocol presented in Table 4-1 prior to each use, am the 
Teflon sheet arrl spatulas will be decontaminated between each area. 

Grab sanples will be oollected at two on-site specific areas: near 
the fuire in:inerator am at the site of a spill/fire. 'Ihe soil will 
be collected fran depths of 6 to 12 inches and 18 to 24 inches at both 
sites using a 4-incll diameter b.lcket. When the auger is filled with 
material fran one of the depth intervals, its contents will be enptied 
onto a sheet of Teflon. 'lhe grab sairple will be placed in a sairple 
bottle. All ecpipnent will be decontaminated prior to each use. 

Within each of the two off-site area, soil material will be collected 
fran two depth intel:vals at five sites to form two cx::ttp:sites for that 

"':'-, area. First, a 4-incll rocket auger will be used to oollect soil 
-..:-.-/ material to a depth of 6 to 12 inches at each of the three sites. 

'Ihese materials will be mixed on a Teflon sheet as described above am 
placed in sairple containers. After deoantaminati.rq the Teflon sheet 
ard spatulas, the auger (deoontam.inated prior to each use) will be 
used to oollect soil material to a depth of 12 to ·18 inches at the 
same three sites. 'Ihese materials will be mixed arrl plaoed in Balll'le 
oontainers as described. 

For each of the sixteen sanples, the soil material collected at each 
depth interval will be qualitively screened with an OVA and HNu 
instruments. 'lhe instrument reac:lin;s arrl soil material description 
will be entered into the sarnplirq logbook. 

'Ihe sarnplirq team for this task (4.3) will oonsist of two people an:! 
will be in level C with a contin::Jency of level B. ~ding to 
level D will be kept on as an option if environmental IOC>nitorirq 
in:licate that it is safe. Authorization to d~de must oorre fran 
the sso. 
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Soil borin:Js will be performed at six on-site locations in the old 
Drum storage Area. Each boril'q will be sanpled continucusly fran the 
groond surface to the water table. Sa:nt>les will be collecte:i usi.rq a 
3-inch diameter split-spoon device that will be driven into the groond 
in consecutive 18-inch intervals. 'lhe over-sized split-spoon is 
needed to provide enc::u;Jh sanple for starrlard CIP analyses, especially 
when duplicates are collected. 

Upon rect:Nery fran the borehole, the sanpler will be placed on a clean 
Teflon sheet ard cp=ned. 1>s the spoon is q>ened, the soil material 
will be qualitatively screened with OVA arrl HNu instruments arrl 
described by a qualified geologist or geotechnical erqineer. 'nle 
instrument read.irqs arrl soil description will be entered in the 
sairpling logOOok. 'Ihe soil material will then be divided into three 
six-inch sairples an:i placed in separate sairple containers usi.rg 
stainless steel spatulas. If less than 18-inches of soil is rec::overed 
by the split-spoon, the geologist or geotechnical en;Jineer will use 
his judgment to assign depth intervals to the recovered material. 
'Ihree six-inch sairples will be sent to the laboratory for each bori.rg 
location. 'Ihe sairples to be analyzed are those havi..ng depths of 1, 2, 
an:i 4 feet at the t.q> of the sanple ircrement. 

'Ihe boring will be advanced usi.rq hollow stem augers or other trethcds 
approved by the geologist that do not use drilli.rq fluids. 'Ihe split 
spoons, Teflon sheet arrl spatulas, will be decontaminated in 
accordance with the starrlard protocol presented in Table 4-l prior to 
eacll use. 'Ihe drilling rig arrl all related equilDI=l1t arrl tools used 
at one boring will be steam-cleaned prior to re-use. 

'Ihe sairplin;J team for this task (4.4) will consist of two people an:i 
will be in level c with a oonti.rgency of level B. ~to 
level D will be kept on as an op'" too if envi.ra1mental moni torin:J 
in:licate that it is safe. Authorization to down:;lrade 1mlSt cane fran 
the sso. 

4.5 M:>NI'TCRrnG WElL INS'I'AI.UTION C~ I AND mASE II) 

A total of 39 nonitoring wells will be installed at 24 separate 
locations. Six locations will have well-clusters consisting of three 
wells, another four locations will have well-clusters consisting of 
two wells, eight locations will have one water-table well eacll arrl six 
locations will have one well screened the full len;Jth of the ur:per 
aquifer. 'Ihe three well nests consist of a well in the water supply 
aquifer at a depth of abo..rt 50 feet, a well at the base of the upper 
aquifer at a depth of abo..rt 20 feet, arrl a well at the water table at 
a depth of aOO..It 20 feet. 'Ihe two-well cluster consists of wells at 
about 20 feet arrl 10 feet. 'Ihe sin:jle water-table wells will be to a 
depth of 10 feet, arrl the single fully penetrati.rg wells will be 20 
feet deep. 'Ihe total drilling footage of this nonitoring ne~rk is 
approxilnately 860 feet. 
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All personnel involved in m:mi torirq well installatioo will be in 
level C with a oontirx3ercy of level B. Dc1wrqra~ to level D will be 
kept oo as an cption if envi.ronmental nonitorirq in:licated it is safe. 
Authorization to dar.rrgrade must cx::me fran the sso. 

4.5.1 nu-ee-we11 Clusters 

K:>nitoring well installation will begin at tile locatioos have 
three-well clusters. 'Ihe deepest well will be installed first so that 
the shallov.>er soil stratigra!Xly is IOClStly defined prior to 
installation of those wells. 'Ihe folla...ring procedures will be used 
to install the ronitori.rq wells in the water supply aquifer: 

0 'lbe working erd of the drilli.rq rig ard all equipnent, tools 
am materials will be steam cleaned prior to drilli.rq at 
eadl location. Provisions will be made to keep the 
equiprent, tools ard materials fran canin;J into oontact with 
surficial soils duri.rq drilli.rq ard well installation. 

o . 'Ihe borehole will be advanced usi.rq wash rotary drilli!q 
methods with 6-inch casi.rq (or hollc:M steam augers) advanced 
oantinuoosly ahead of the open hole arrl clean water as the 
recirculated drilli.rq fluid. ~en the borehole is aba.It 15 
feet into the silty clay unit or at a depth of abcA.It 35 
feet, 4-irrll casirq will be telescq:>ed thrwgh the 6-in::h 
casirq, the existirg tank of drilli.rq fluid will be 
discarded, ard a clean tank of drillirg fluid will be used 
to drill the rest of the bori!q. 

0 Samples will be collected usi.rg starrlard split-spoon ard 
Shelby tube samplers. Samples will be collected at 2.5-foot 
intervals to a depth of 35 feet, ard at 5-foot intervals to 
the bottan of the borirq. As each sanple is recovered, it 
will be qualitatively screened for organic vapors usirq CNA 
arrl HNu instnnnents. 'Dle instrument readin]s arrl soil 
description will be entered into a sampli.rq logbook. '!he 
bori.rq will be logged by a geolc:qist or geotechnical 
en;Jineer arrl the samples retained for future reference and 
possible geotechnical i.rrlex testirq. 

o Drillin:J arrl sampli.rq will proceed 1.mtil the borehole has 
penetrated 5 to 10 feet into the water suwly aquifer. Upon 
c:x:::&rqJletion of drillirq, the borehole will be flushed with 
clean water to renove all susperrled solids fran the inside 
of the casi.rq. 

o 'lbe well will be constructed out of 2-irrll diameter, 
stainless steel with flush-threaded cnJplin:Js ard a 
five-foot screened intel:val at the bottan. 'nle screen will 
be factory mill-slotted or continuously slotted with 
openj.n;Js of 0. 010 inches. 
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o If needed, the annular space al"Cm'ld the screen will be 
.backfille:i with a silt-free flint san:i to a height at least 
two feet above the tq> of the screen. A two-foot seal of 
OC!tpressOO bentonite pellets will be placed above the sarrl 
pack, arrl the remai.nirq annular space will be filled with a 
cement-bentonite groot placed with a tremie pipe. 

0 A fcm--i.ndl diameter galvanized, locld.rq protective casing 
will be installed at the surface with a ooncrete anchor arrl 
runoff diversion apra1. 'Ihe steel riser will be covered 
with a loosely fittixq, vented steel cap. I..ocks will be 
provided. 'll1ree vehicle-b..Irrper posts will be installed 
aro.m:i the well if it is to be located in a traffic area. 

o 'Ihe 'Well will be develc:ped by surgl.n;J arrl :p.nrpirq until five 
well volumes have been removed arrl clear water is obtained 
durirq :p.m1pirq. Upon carpletion of develc:pnent, a bail-down 
recxNery test, as described in subsection 4 .11, will be 
performed to dco.nnent the sensitivity of the well arrl 
provide data for calculatirq the hydraulic ex>rrluctivity of 
the screened intaval. 

'Ihe "Wells screened at the base of the ~ aquifer at these locations 
(three-well clusters) will be installed us~ procedures similar to 
those described above except that: 

o 'Ihe hole may be started with 4-i.nch casirq (or 6-inch hollC1wr1 
stem augers) , arrl the drill~ fluid need not be c.han;'ed. 

0 San'ples will be obtained at 5-foot inte!vals for the entire 
depth of the boring. 

o 'lhe depth of the boring, and oonsequentl.y the depth of the 
screened interval, will be determined in the field Cl'l the 
basis of soil stratigraiily ard possible contaminant 
ex>noentrations identified in the deep borirq. 

'Ihe shallow wells at these locations will be installed usirq similar 
procedures except that: 

o 'Ihe depth of the boring will be determined in the field arrl 
will be screened at the water table. 

o 'Ihe screened inte!val. will .exterrl frau the bottan of the 
boring to within three feet of the surface. 

o Extra care will be taken to ensure that the annul us of the 
well is c:atpletely sealed against surface runoff. 

'Ihe details of 'Well ex>nstructian for three-well clusters are shown 
sche.natically in Figure 4 .1. 
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4 • 5. 2 'l\.lo-Well C1 usters 

Monitor~ wells at locations havin;J two-well clusters will be 
installed next. 'lhe deeper well will be installed first us~ the 
follor.vin;J procedures: 

o 'lhe workiig en:i of the drillirq rig an::l all equipnent 1 tools 
am materials will be steam cleaned prior to drill~ at 
eadl location. Provisioos will be made to keep the 
equipnentl tools am materials fran canin:;J into contact with 
surficial soils dur~ drillirq arrl well installatioo. 

0 'lhe borehole will be advanced us~ wash rotaey drill~ 
methods with 4-inch cas~ (or 6-inch hollor.v stem aug;rs) 
advanced continuoosly ahead of the· open hole ard clean water 
as the reciro.llated drillin;J fluid. 

o Samples will be collected using stan1ard split-spoon and 
ShelDy tube sanplers. San'ples will be collected at 2.5-foot 
intervals to the bottan of the bor~. As each sample is 
recovered, it will be qualitatively screened for organic 
vapors usin:J OVA am HNu instruments. 'Ihe instrument 
rea~ arrl soil description will be entered into a 
sanplin:J logbook. 'Ihe bori.rq will be logged by a geologist 
or geotechnical en;Jineer an::l the sanples retained for future 
reference an::l possibly geotechnical i.rrlex testin:J. 

0 Drillin:J an::l sanpl~ will proceed until the borehole has 
penetrated 3 to 5 feet into the gray silty clay unit. Upon 
oanpletion of drillirq1 the borehole will be flushed with 
clean water to remove all susperrle:::l solids fran the inside 
of the casi.rq. 'Ihe borehole will be backfilled with a 
mixture of oc::upressed bentallte pellets and sam to the 
depth selected for the bottaD of the screen. 

o 'Ihe well will be constructed art: of 2-inch diameter, 
stainless steel with flush-threaded couplirqs an::l a 
five-foot screened interval at the bottan. 'Ihe screen will 
be factory mill-slotted or continuoosly slotted with 
openings of 0.010 inches. 

o 'Ihe annular space aro.m:i the screen will be backfille:::l with 
a silt-free flint san:i to a height at least two feet above 
the tq> of the screen. A two-foot seal of canpressed 
bentonite pellets will be placed above the sarrl pack, an::l 
the remaini.rq annular space will be filled with a 
cement-bentonite gro..rt placed with a tremie pipe. 

o A foor-i.ncll diameter galvanized, loc:ki..n3 protective casin:J 
will be installe:::l at the surface with a concrete anchor an::l 
runoff diversion apron. 'Ihe steel riser will be covered 
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with a loosely fittin;), vented steel cap. I.cx::.ks will be provided. 
'Ihree vehicle-l::uilper posts will be installed a.ra.xn:l the well if it is 
located in a traffic area. 

o The well will be developed by surging and ~in;) until five 
\o.l'ell volumes have been re.LOVoo ard clear water is obtained 
during P....li'i.n:J· Upon COITpletion of develcpnent, a bail down 
reccvery test, as described in subsection 4 .11, will be 
perforr.a:i to doc:ur.-ent the sensitivity of the 'Well and 
provide data for calculati.rq the hydraulic c:orrluctivity of 
the scree.'Jed interval. 

'The shallo.rw wells at these locations (t.JcM..>ell clusters) will be 
installoo usi.n; si."ltilar prcx:-.edures except that: 

o Sa.Jrples will be collected at 5-foot intervals to the bottau 
of the bori.n:J. 

o 'The depth of the bori.n; will be determined in the field an::l 
will be s.creeJ100 at the \o.rater table. 

o 'The s.creeJ100 interval will exterrl frc:m the bottcm of the 
boring to within three feet of the surface. 

o Extra care will be taken to e.'ISUI"e that the annular of the 
well is completely se.aloo against surface runoff. 

'The details of well construction for t:\.lo-well nests are s.'":lwn in 
Figure 4-2. 

4.5.3 SLrygle-Well Installations - Water Table Wells 

Monitorinq wells at locations havi.NJ only one 'Well screened at the 
water table will ...-.:! installed last using the follCJWl.n;J procedures: 

o 'lhe worki.rq erd of the drilli.rq rig and all equipnent, tools 
and materials will be steam cleaned prior to drilli.rq at 
eacll location. Provisions will be made to keep the 
equipr.-.ent, tools ard materials frc:m cx::IT\.in:J into contact with 
surficial soils during drilling ard \o.l'el1 installation. 

o 'The bon=..'1ole will be ad\-a.'JC.ed using ~ash-rota!y drill.irig 
~.etho::3.s with 4-inch casing (or 6-inc::h hol1C1w' stem augers) 
adva""''C:e:l continuously ahead of t...'1e open hole ard clean water 
as the recirculat.ed drill~ fluid. 

o Sa.-:ples will be collected usi..ns staroard split-sp:xm ard 
S:rJelby t'Jbe sa.:-rplers. 5a"":'ples will be colle.....-te::i at 2. 5-foot 
int..ervals to the bottau of the bori.rq. As each sarrple is 
reo:::rJe...---a:i, it will be qualitatively scree..-·1e:l for Organic 
va1;0rs usi.rq 0\"A arrl ffil'u. instruments. 'Ihe instrument 
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reaclin;Js arrl soil description will be entered into a sanplirg logbook. 
'Ihe borirg will be 1CX}3ed by a geologist or geotechnical engineer ard 
the sanples retained for future reference arrl possible geotechnical 
irrlex testi.rg. 

o Drilli.rq arrl sanpl in; will proceed until the bori.rg is 
awrox.ilrately seven feet below the water table. Upcn 
canpletian of drilli.rg, the borehole will be flushed with 
clean -water to rE!lTOVe all susperrled solids fran the inside 
of the casi.rg. 

0 'lhe well will be constructed rut of 2-inc::tl diameter, low 
cartx:ln steel with flush-threaded ca.Iplfn;s ard a five-foot 
screened interval at the bottan. 'lhe screen will be factory 
mill-slotted or continucusly slotted with open.i.rgs of 0.010 
inches. 

o 'Ihe annular space aro.mi the screen will be backfilled with 
a silt-free flint sarrl to a height at least two feet above 
the top of the screen. A ~foot seal of canpressed 
bentonite pellets will be placed above the sarrl pack. 

o A fcur-inch diameter, locking protective casi.rq will be 
installed at the surface with a concrete anchor and :runoff 
diversion apron. 'lhe low carbon steel riser will be covered 
with a loosely fitti.rq, vented steel cap. Locks will be 
provided. 'Ihree vehicle-b.mper posts will be installed 
arcmrl the well if it is in a traffic area. 

0 'lhe well will be developed by surgirg arrl p.mpi.rg until five 
well volumes have been re:m:rved arrl clear -water is obtained 
during p.mpi.rg. Upon canpletion of develcpoent, a bail-dc:Mn 
recovecy test as described in subsectim 4 .11 will be 
performed to doo.ment the sensitivity of the 'Well ard 
provide data for calo.llati.rg the hydraulic oorrluctivity of 
the screened i.nteival.. 

'Ihe details of well constructim for the single-'w'ell, -water-table 
installations are shawn in Figure 4-3. 

4. 5. 4 S@le-well Installations - Fully Screened 'Ihroogh Upper 
Aquifer 

Monitorirg wells at locations having only one well screened t.hralgh 
the entire upper aquifer will be installed last using the follwing 
procerlures: 

o 'Ihe worki.n;1 errl of the drilli.rq rig an::i all equipnent, tools 
an::i materials will be steam cleaned prior to drilling at 
each location. Provisions will be na.de to keep the 
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equipnent, tcx:>ls arrl materials fran canin;J into contact with surficial 
soils durin;J drillin;J arrl well installation. 

o 'lbe borehole will be advanced usin;J wash rotary drillin;J 
methods with 4-i.nch casin;J (or 6-.inch hollow stem augers) 
advanced continucusly ahead of the open hole arrl clean water 
as the recirculated drillin;J fluid. 

0 Sairples will be collected usin;J starrlard split-spoon arrl 
Shelby tube samplers. Sant>les will be collected at 2.5-foot 
intel:vals to the bottan of the borin;J. As each salti'le is 
recovered, it will be q.lalitatively screened for organic 
vapors usiixJ OVA arrl HNu inst.nnnents. 'Ihe instrument 
rea~ arrl soil descriptions will be entered into the 
samplin;J logbook. 'Ihe borin] will be logged by a geologist 
or geotechnical engineer arrl the samples retained for future 
reference arrl possible geotechnical index testin;J. 

o millin; arrl sanplin; will proceed until the base of the 
ur.per aquifer is enoc:A.ll'ltere. Upon cx:mpletion of drillin;J, 
the borehole will be flushed with clean water to reJOCJVe all 
su.sperrled solids fran the inside of the casi.n;J. 

o 'lbe well will be constructed oot of 2-inch diameter, 
Schedule carbon steel with flush-threaded <Xq)lin;Js arrl a 
15-foot screened intel:val at the bottan. 'lbe screen will be 
factory mill-slotted or continuo...tSly slotted with c:penin;Js 
of o. 010 .inches. 

0 'lbe annular space arc:mrl the screen will be backfilled with 
a silt-free flint sarrl to a height at least ~ feet above 
the top of the screen. A ~foot seal of c::x::arpressed 
bentonite pellets will be placed above the sarrl pack. 

o A foor-inch diameter, lockin:J protective casi.n;J will be 
installed at the surface with a concrete arrhor ani nmoff 
diversion apron. 'lbe low carbon steel riser will be CXI\Tered 
with a loosely fitti.n;J, vented steel cap. Lcx:::ks will be 
provided. 'Ibree vehicle-b.Jnt:ler posts will be installed 
a.rourrl the well if it is in a traffic area. 

o 'lbe well will be developed by surgi.n;J arrl p..mpin] until five 
well volumes have been re:rroved arrl clear water is obtained 
duri.n;J p.llllpi.n]. Upon cx:mpletion of develcpnent, a bail-down 
recx:Nery test will be performed to dOCLU!'Ient the sensitivity 
of the well arrl provide data for calo..Uati.n;J the hydraulic 
corrluctivity of the scree..""led interval. 

'lbe details of 'Well construction for the sin]l~l, fully 
penetrati.n;J installations are shown in Figure 4-4. 
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4.6 ~SAMPLES (ffiASE I AND~ II) 

Groorrlwater sarrples will be collected fran all 40 lOCcitorin:J wells. 
Sa:rrples collected usin:J the follc:Mirg procedures: 

o 'Ihe depth to the water level in the well will be measured 
with an electrical water level sa.m1er or a "Weighted steel 
or fiberglass tape. 'lhe weight will be designed to create a 
~in:J sa.1I"d on contact with the water surface. 'Ihe depth 
to water and the t.ilne of measurement will be recorde:l. 

0 Based on the water level measure:ment and the depth of the 
well, the volurre of~ water in the well will be 
calculated. 

o 'Ihe well will be p.n:ge:l usirg a positive displacement p.mp 
constructed of chemically inert materials which has been 
decontaminated in accordarx::e with the starrlard protocol 
listed in Table 4-l. 'lhe starrlard procedure will be to p.mp 

·until at least three well volurres have been rE!l:I¥::1Ve:l. 

o Beginning with the foorth volume, periodic measurements of 
pt, specific con:ructanoe and tenperature will be made usirg 
the procedures contained in Apperxlix A. 

o Purgirg may cease~ measurements for all three ~ters 
have stabilize:! (±0.25 PI units, ±50 umhosjcm, and ±0.5 C) 
for three consecutive readings or after five well voltnneS 
have been rem:::~Ve:l. 

0 If the well p..mps dry before three volt.nnes have been 
renove:l, the well will be all~ to recllarge for 15 minutes 
am then p.mp:d my again. 

o 'Ihe sarrple will be ootained with a stainless steel or Teflon 
bailer wch has been decx:ntami.nated in aooo~ with the 
starx:lard protoool listed in Table 4-1. 'Ihe bailer will be 
raised am lawered in the well usin:J a T'ell 1~ of eylan 
cord at each location. 

SaJT!ples collecte:l fram fully-screened wells will be cbtai.ned usirg the 
follow~ procedures: 

o 'Ihe depth to the water level in the wells will be measured 
usirg an electrical water level sourrler or weighted steel or 
fiberglass tape. 'lbe weight will be designed to make a 
pq::pirg sa.lTrl on contact with the water surface. 'lbe depth 
to water and the t.ilne of measurement will be recorde:l. 

o Based on the water level measurement and the depth of the 
well, the volurre of~ water in the well will be 
calculated. 
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o Prior to p..ll"'gi..rq the wells, a specific o:t'rluctance prd:)e 
will be very slowly lOwlered dC1.tll'l the well so as rot to 
agitate the water. 1my irx::rease in specific corxfuctanoes 
with depth will be related to contami.natim. 

0 'Ihe wells will be prrged arrl sanpled at specific depth 
intervals (the~ am lower zane of the well screen or in 
zones in Wich high specific corrluctance reaciin;s were 
enco.mtered) usi..rq an inflatable nul tiple packer pmp tmi t. 
'Ihis is bei..rq done in order to retrieve water fran a 
partio.llar zone within the screened section Wich may be 
contaminated with heavier-than""'\tlater organic contaminants 
(sinkers) or lighter-than""'\tlater organic contaminants 
(floaters) • 

o '!he packer/p.ll'l'p unit will be constructed out of chemically 
inert materials am decontaminated in accordance with the 
stan:1ard protocol listed in Table 4-1. 'lbe p..mp will be a 
positive displacement type that sho.lld :rx:>t cause loss of 
volatile cx::J~p:>nents duri..rq sarrpl in]. 

o 'Ihe stan:1ard procedure will be to p.u:ge at least three well 
volumes begi.nnirg with the foorth volumes, periodic 
measurements of pi, specific corrluctance, arrl t..enp:rature 
will be made usi..rq the procedures contained in~ A. 

0 ~irg may cease ~en measurements for all three ~ters 
have stabilized (±0.25 pi, ±50 tnnhosjcm, arrl ±0.5 l/4C) for 
three consecutive readi.rqs or after five well volumes have 
been rel'!OVed. 

o If the packer-isolated inteival :p.mps dl:y before three 
volumes of water have been renoved, the interval will be 
allowed ·-.o recharge for 15 minutes arrl then p.mped dl:y 
again. 

o All sanples will then be collected fran the p..mp discharge 
line. 

Unfiltered sanples for metals will be collected at all locations. 
Filtered san-ples for metals will be collected at al::a.It 25 percent of 
the locations selected at rarrlam during sa:mpli..rq. · 

'Ihe sarrpli..rq team for this task ( 4. 6) will oonsist of two :people arrl 
will be in level C with a contingency of level B. ~di.rq to level 
D will be kept on as an option if environmental monitoring i..rrlicates 
that it is safe. Authorization to da.mgrade must came from the sso. 
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4. 7 SURFACE WATER SAMPlES {FflASE Il 

SUrface 'Nater sarrples will be collected fran 11 locations includ..i.Iq 
both on-site am off-site. Six of these nine locations have "flCMi.rq 
'Nater" corrli.tions while the other five have "st.andirr;J water• 
corrli tions. 'Ihese locations are as follows. See Figure 2-5. 

o 'Ihree locations in a north-so.rt:h drainage ditch alorg the 
\¥'est side of the marsh am one location at the so..rthwest 
comer of the ACS plant area. 

0 Treatment Fon:i 2 (Location 1). 

0 ACS stol"'!!W?ter retention pon:i (Location 2). 

o Forrlerl 'Nater near the Off-Site Drum Containment Area 
(location 5). 

o Griffith I.arrlfill excavation (5\.mP area) (location 6) • 

o 'Ihe marsh (IDeation 4) • 

o Off-site drainage clitdl that is parallel to Colfax Averrue 
just south of the intersection of Colfax Avenue arrl Reder 
Road (Location 8) • 

o Off-site drainage clitdl 1800 feet east of the ACS site 
(Location 9) • 

0 Runoff fran a drainage ditch located at the southwest corner 
of the ACS plant (Locatioo 3) • 

o 'Ihree sites alorg a drainage ditch (inclu:lin;J a small pcni 
:oorth of ·~-:~ railroad track) oonnectirg the marsh to Turkey 
Creek (I.Dcatioo 7). 

Samples collected in "flowtrq water" situations will be collected at 
mid-stream, (i.e., the fastest flCMi.rx] p::>rtion of the water) just 
belCM the water surface. FlCM rateS will be evaluated by measurin;J 
non-sectional area with a staff gauge arrl tape, arrl by averagirg five 
measurements of flCM velocity detennine:i using a ~en puck. Sarrples 
collected in "starrli.ng water" situations will be collected at a 
convenient location as far fran the bank of the 'Nater body as 
possible. In both situations single-use intennediate collection 
bottles, obtained fran a Bottle Repository, will be use::i to acquire 
the s.arrple aliquots. For field measure;nents of J:ii, specific 
corrluctance arrl terrperature will be measured an:::l recorderl usi.rg the 
prcx::::e::hrres contained in Apperrlix A. 

'Ihe sanplirg team for this task (4. 7) will consist of two people an:::l 
will be in level c with a contirgercy of level B. ~d.irq to 
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level D will be kept on as an q1ti911 if errvironmental monitori.rq 
iniicates that it is safe. Authorization to~ DUSt cane fran 
the sso. 

4. 8 SEDIMrnr SAMPliS (FHAS'E I l 

sediment samples will be collected at 11 locations, which will 
coincide with location of the 11 surface water samplin;J. See Figure 
2-5. sedilnent samples will be collected us~ a 4-inch diameter 
b..lcket auger, an:i will cx:msist of the top 6-ird'les of solid material 
at the sanpling location. '!he material collected in the auger will be 
emptied onto a sheet of Teflon arx:l then transferred into the sample 
containers us~ stainless steel spatulas. '!he saiii>lin:J equipnent, 
includin:;J the spatulas an:i the Teflon sheet, will be decontaminated in 
acccrdance with the stan:iard decontamination protocol presented in 
Table 4-1 prior to each use. 

'!he salll?lin;J te.am for this task (4.8) will consist of t'NO pecple arx:l 
will be in level C with a contin:Jency of level B. Downgradi.n:j to 
level D will be kept on as an option if errvirornnental 1ronitori.rq 
:iniicates that it is safe. Authorization to ~de must came fran 
the sso. 

4.9 ffiiVATE WATER WELL SAMPLES (FHASE I AND FfiASE II) 

Private water well samples will be collected fran 25 hares in the site 
vicinity. Access to all of these wells will be coordinated by the 
u.s. EPA, the rom, arrl lake ca.mty rublic Health officials. Sanples 
will be collected as close to the well-head as possible, with sample 
bottles filled directly fran a tap/spigot. '!he well p.liii)S shculd be 
operating for at least 10 minutes prior to collection of the sample • 
Infonnation canceming well construction (depth, screened inteival, 
materials, etc.) will be obtained, if possible, for each residential 
well that is sanpled. Field measurement of iif, specific cx:n:iuctanoe 
an:i tenp=rature will be perfonned usinj the procedures contained in 
~A. '!he saiii>l~ team for this task will ocru;ist of t'NO 
people in level D. 

4. 10 Q.JAUTATIVE ORGANIC VAroR SCRErniNG OF SOIL SAMPlES 

'Ihe p.rrpose of this activity is to ootain a preliminary in:lication of 
the magnitude arrl distri.b.ltion of volatile contaminants in the 
subsurface. ('!he samples that will be sent in for laboratory analysis 
have l::oeen prerletermined by depth so that an attenuation profile can be 
ootained.) Screenirg data may also be use::1 to adjust the depths of 
nonitor~ wells, particularly in the upper two hydrostratigrafhlc 
units. 'Ihe procedures are as foll~: 

o Verify that the OVA arrl HNu have been calibrated within the 
past four hours arrl that the equipnent is furctionirg 
p!"q)erly. (For calibration operatirg and maintenance 
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infonnatian refer to "Instruction & Sezvice Manual, MI 2R900AC, 
Centw:y Systems, Portable Organic Vapor Analyzer, J.krlel. OVA-12811 arxl 
"Instruction Manual for M:xiel PI 101, Rlotoionizaticn Analyzer, HNu 
Systems, 1975.) 

o As the split-spoon is c:pmed, pass the air intakes alan; the 
sanple at a distance of aboot ale-half .inch, notin;J the 
location and magnitlde of any reaci.irgs. 

o At ro..tghly six-i.rdl intervals, position the intakes close to 
the sarrple and then d.i.st:uib the soil material with a 
spatula, notin:] any reaclirgs. 

0 If methane is believed to be interferin:] with OVA readi.rgs, 
att.enpt a secorrl reaclin;J us in:] a carbon filter. If hydrogen 
sulfide is believed to be interfer.i_nJ with HNu readi.rgs, 
attempt to verify its presence with an irrlicator tube. 

o Record the highest reaclin;J an each instrument for each 
six-inch interval of sarrple recovered, identifyin:] 
interferences and basis of measurement. 

o Before the borehole is advance:1 or the next sanple is taken, 
place the air intakes in the borehole, six i.nches belc:M the 
grcmrl surface, notin:] any readirgs and interferences as 
aoove. 

4. 11 BMI..I::am TESTING OF WELlS 

'Ihe basic concept beh.irrl these tests is that the rate of rise of the 
water level in a well after an "instant:.anea.ls" witlrlrawal of a "slug" 
of water is a function of aquifer hydraulic corrluctivity. 'Ihus by 
measuri.rq water levels at vario..u; times follCJ.¥in:J witlrlrawal of the 
slug, the hydraulic corrluctivity can be calo.llated. 'lbe basic 
requirements are bei.rq able to quickly witlrlraw a fairly large slug of 
water and bei.rq able to readily and aocurately measure water levels in 
the well. Analysis of test data shc:ul.d use awropriate oc:xrp1tational 
methods such as that presented by Bcuwer, H. and R.C. Rice, 1977, "A 
Slug Test for Determining Hydraulic Corrluctivity of Urx:x:mfined Aquifers 
with Ccmpletely or Partially Penetrat.i_nJ Wells," Water Resources 
Research, vol. 12, no. 3, pp. 423-428. 

Baild~ testing of nonitorin;J wells installed at American 01emical 
Seivice, Inc. will be performed as follo..~S: 

o Prior to perforrni.n:J the baild~ test, an initial 
:measurement of static water level will be made. 
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o A sltg of water will then be wi th::irawn as rapidly as 
JXSSi.ble using bailers arrl,lor Sl.ll::mersi.ble p.liii)S de~ on 
aJ1!~cipated oorx:litions •. ~ghly penneable corxtitions (K ~ 
10 cn;sec) are oot ant1c1pated. 

o Using a weighted tape or electrical sa.mli.rg device, water 
level neasurerrents will be made at the foll~ time 
intervals (in minutes) - O, 0.5, 1, 2, 5, 10, 20, 50 ard 
100. 

0 'lhe data will be plotted in the field (water level vs. log 
t:i:me) using semi-log paper to dete.nnine if the data are 
sufficient to establish a reasonable straight-line 
relationship. 

o If the data are oot sufficient, an additional log cycle of 
data will be obtained (200, 500 ard 1000 minute). 

4. 12 STORAGE AND DISFQSAL OF mrr...r..mG AND SAMPI...mG WASTES 

'Ihe sanpling arrl drilling activities are expected to generate solid 
arrl liquid ''wastes." 'lhe activities, the anticipated type ard a:rra.mt 
of waste, ard the planned harrlling of the wastes are summarized below. 

o Waste pit sanpling: solid, awroxi.mately one-half cubic 
yard of spoil per foot of trench - returned to excavation 
upon <:x:r!t'letian; liquid - oone. 

0 Waste boring sa.trpling: solid, auger o..rttings ard excess 
soiljcuttings oollected rut oot retained in jars - retume::l 
to borehole upon carpletian (bentonite plug placed in 
borehole near surface); liquid - rK>ne. 

o Soil area sampl in;: solid, arrJ excess soil fran that 
oollected for the cx:atp:site - returned to holes created by 
sant'le oollection; liquid - rK>ne. 

o SOil boring sanpling: solid, auger a.Ittings ard excess 
soil/cutting oollected b.It oot retained in jars - retun1ed 
to rorellole upon carpletian (bentonite plug placed in 
borehole near surface) ; liquid - none. 

o Monitoring well installation: solid, approximately one 
cubic foot of cuttings per 10 lineal feet of borehole (total 
of al::oJt 80 o.Jbic feet) - left at rorellole locations if 
on-site, retained in drums for future disposal, if off-site; 
liquids, up to o. 8 gallons per lineal foot of well vol1.I1Te of 
water rem:wed during well development (total not m::>re than 
640 gallons) , arrl up to 0. 5 gallons per lineal foot of well 
volume of vm.ter rerroved for baildown testing (total not rore 
than 400 gallons) - retained in drums arrl bu1.ked with other 
liquid wastes for future disposal. 
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o Gra.m:lwater sanplin:j: solid - oone; liquid, up to 0.8 
gallons per lineal foot of well volume of water p..u:ged fran 
wel!s prior to sarrplin:j (total oot JrDre than 640 gallons) -
retain in drums arrl b.llk with other liquid wastes for future 
disposal. 

o Surface water sarrplirq: solid, oone, each of 11 locations. 

o Sediment sanplirq:. solid, arrt excess sediment collected in 
auger rut oot retained in jars - left at sarrplin] site; 
liquid - oone. 

0 Private well sarrplin]: oo wastes anticipated. 
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SEX:TION 5 

~LE ANALYSIS AND HANDLING 

5 .1 TESTING PROGRAM 

'!he testing program for the samples oollected during irrq;>lem:mtation of 
this plan is s\.1Tl1113.rized in Table 1-2. All water sampled (i.e., 
surface water, private wells and groundwater) will be tested in the 
field for pH, specific conductance, and temperature utilizing 
procedures presented in Appendix A. The water, sedirrent, waste, and 
soil samples collected for chemical analysis will be tested for the 
Routine Analytical Services (RAS} organics package, whidl uses a GC 
screening followed by GC/MS analysis for quantification of 133 
conpounds on the Hazardous Substances List and the RAS inorganics 
package, whidl includes 24 metals and cyanide. Based on existing 
analytical data and site conditions, there will be lew, medium and 
high concentration samples. 

The water supply samples will be sent to the Central Regional 
laboratory (CRL}. High hazard samples will be sent to a Hazardous 
&lbstances lab::>ratory. All other samples for chemical analysis will 
be sent to assigned Contractor laboratory Program (CLP) facilities. 
Special Analytical Services ( SAS) will be requested for standard RAS 
organic and inorganic para.'TEters in extracts fran high hazard samples. 
SZ\S will also be requested for detennination of total suspended solids 
in unfiltered grc'...lndwater samples. Seventy-eight of the soil samples 
collected during installation of the monitoring wells will be tested 
to characterize basic, geotechnical index properties. Eighteen 
samples will be tested for Atterberg Limits, eighteen samples will be 
tested using sieve and hydrometer analysis, eighteen samples will be 
tested for cation exchange capacity, eighteen samples will be tested 
for moisture content and six will be tested to deteDmine coefficient 
of permeability. 

5. 2 &l\MPLE o::NTAINERS AND PRESERVATION 

5.2.1 High Hazard ~les 

Samples collected for chemical analysis through the CLP that are·high 
hazard, that is those collected fran druns, tanks, or spills where 
they have not been diluted by environmental conditions, will be 
contained and preserved in accordance with U.S. EPA protocols listed 
in Table 5-l. These ~les are shipped directly to one of the RAS 
progra.~'s Hazardous Substance Laboratories (HSL) for preparation of 
extracts. The a;1alysis to be perfonned at the tirre the high hazard 
sample preparation is scheduled must be specified to ensure that 
testing is a::rnpleted in the sa.'TE manner as the analytical procedures 
at the CLP or regional laooratory. All high hazard samples are placed 

-



Sampling and Analysis Plan 
Arcerican Olanical Service, Inc. 
Section: 5 
Revision: 1 
March 11, 1986 
Page: 5-2 of 12 

TABLE 5-l 

REX;JUIRED SA.~LE CXNI'AINERS AND PRESERVATION 
FOR SAMPLES TESTED BY A HAZARIX>US SUBSrANCE LAOORA'roRY 

~ganics in water and Liquids (High Ooncentration) 

Testing 

All organic 
analysis 

Containers 

One 8-ounce wide­
rrouth glass jar with 
Teflon-lined cap; 
filled to 3/4 full 

Preservation 

None required 

Inorganics in water and Liquids (High Concentration) 

Testing 

All inorganic 
analysis 

Containers 

One a-ounce wide­
rrouth glass jar; 
filled to 3/4 full 

Organics in Soil and Sed~t (High Concentration) 

Testing 

All organic 
analysis 

Containers 

One 8-ounce, wide­
rrouth, glass jar with 
Teflon-lined cap; 
filled to 3/4 full 

Preservation 

None required 

Preservation 

None required 

Inorganics in Soil and Sediment (High Concentration) 

Testing 

All inorganic 
analysis 

Containers 

One 8-ounce, wide­
rrouth glass jar; 
filled to 3/4 full 

Preservation 

None required 

Note: All high hazard sample bottles rm..1st be shipped in paint cans 
as hazardous to one of the RAS program's Hazardous Substance 
Laboratory. 
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into B-ounce wide-mouth glass jars, sealed into paint cans, aoo marked 
as hazardous. No preservatives are required for high hazard samples. 

5.2.2 Medium Hazard Samples 

Medium hazard samples collected through the CLP will be contained, 
preserved and shipped as appropriate for the intended testing and in 
accordance with U.S. EPA protorols listed in Table 5-2. Medium hazard 
samples are those that have originated from drums or residues, but 
that have been diluted saneNhat by environmental conditions. All 
rredilJII hazard sample containers will be placed in paint cans aoo 
marked as hazardous. The am:::>unt of sample required is listed in Table 
5-2. In all other respects, medium hazard samples are treated in the 
same manner as lorw hazard samples. 

5.2.3 Low Hazard ~les 

Samples collected for chemical analysis through the CLP will be 
contained arrl preserved as appropriate for the intended testing arrl in 
accorqance with U.S. EPA protocols listed in Table 5-2. Sanples 
collected for chemical analysis by the CRL will be contained and 
preserved in accordance with the protocols listed in Table 5-3. If 
necessary, samples will be placed on ice immediately after collection 
to maintain a temperature of 4 °C. 

Groundwater samples from all 40 wells collected for RAS inorganics 
metals analysis will be filtered in the field as soon as possible 
after collection and prior to the addition of nitric acid 
preservative. Filtering will be done with a pressure filtration 
device and 0.45 micron filter paper. 'Ihe surface water samples (from 
all 1J locations), all private well samples, and ten groundwater 
samples collected for metals analysis will not be filtered prior to 
acid preservation. 

5. 3 SAMPLE PACKAG.lNG AND SHIPMEN!' 

5.3.1 High Hazard ~1es 

In preparation for shi.(I!lel1t to the analytical laboratories, all 
samples will be packaged in accordance with the follC1otling pr<>eOOures: 

o Tighten cap securely and seal with tape; Iffirk liquid levels 
if bottles are partially full. 

o Place all containers into paint cans and fill with 
venniculite. 
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TABLE 5-2 

R.E)JUIRED SAMPLE CXNI'AINERS AND PRESERVATION 
FOR SAMPLES TESI'ED BY CLP 

Organics in water and Liquids CMedilml Concentration) 

Testing 

Extractables 
(acid, base/neutral, 
pesticides/1?03) 

Volatiles 

Containers 

Four 32-ounce, wide­
nouth glass jars with 
Teflon-lined caps; 
filled to neck 

TWo 40-rnJ VOA vials 
with Teflon-lined 
caps; canpletely 
filled-no air 
bubbles 

Preservation 

None R~ired 

None R~ired 

Inorganics in Water and Liquids (Medilml Concentration) 

Testing 

.Metals 

Cyanide 

Total suspended 
solids 

Total dissolved 
solids 

Containers 

One 16-ounce, wide­
mouth glass amber 
bottle; filled to 
shoulder 

One 16-ounce wide­
mouth glass amber 
bottle; filled to 
shoulder 

One 500-rnJ high 
density polyethylene 
bottle; filled to 
shoulder 

ene 500;nl high 
density polyethylene 
bottle; filled to 
shoulder 

Preservation 

1:1 HN03 to pH <2 

6N NaOH to pH >12 

None R~ired 

None Required 
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TABLE 5-2 ( Q:mtinued> 

RD;JUIRED SAMPLE <XNI'AINERS AND PRESERVATION 
FOR SAMPLES TESTED BY CLP 

Inorganics in water and Liquids (Medium Concentration) - Continued 

Minerals 
Acidity 
Alkalinity 
Olloride 
Fluoride 
Sulfate 

Nutrients 
Amronia 
(])() 

'n<N 

~N02 
Total Phos.tX">orous 

One 500-illl high 
density poly­
ethylene bottle; 
filled to shoulder 

One 1-liter poly­
ethylene bottle; 
filled to shoulder 

OJol 4°C 
Cool 4°C 
Rocrn tanperature 
Roam t~rature 
OJol 4°C 

Organics in Soil and Sediment {Medium Concentration) 

Testing 

Extractables 
(acid, base/neutral, 
pesticides/PCB) 

Volatiles 

Containers 

One 8-ounce, wide­
nouth, glass jar with 
Teflon-lined lid; 
filled about 3/4 full 

Two 120-rnl. glass 
vials with Teflon­
lined lid; filled as 
completely as 
possible. 

Preservation 

None Required 

None Required 

Inorganics in Soil and Sediment (Medium Concentration) 

Testing Containers Preservation 

Metals None Required 
and Cyanide 

One 8-ounce, wide­
rrouth glass jar; 
filled about 3/4 full 

Note: All rredi urn hazard sample oottles TIT.JSt be shipped in paint 
cans I'TB.rked as hazardous. 
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TABLE 5-2 (oontinued) 

RE;JUIRID SAMPLE ())NTAINER.S AND PRESERVATION 
FOR SAMPLES TESTED BY CLP 

(Continued) 

water samples collected for duplicate analysis must be 
oollected at double the vol\.llre specified for organics and 
inorganics. Samples selected for matrix spikes must be 
collected at triple the volume specified for extractables and 
volatiles. In addition, one volatile trip blank 
(distilled-deionized water poured directly into two 40-rnl 
vials) should be supplied per shipment. 

~ganics in Water and Liquids (Low Ooncentration) 

Testing 

Extractables 
(acid, base/neutral, 
pesticides/PCB) 

Volatiles 

Oontainers 

TWo 1/2-gallon glass 
amber b:>ttles with 
Teflon-lined caps; 
filled to neck 

Two 40-ml VOA vials 
with Teflon-lined 
caps; canpletely 
filled-no air 
bubbles 

Preservation 

Inorganics in water and Liquids (low Ooncentration) 

Testi_ng 

Metals 

Cyanide 

Total suspended 
solids 

Q:>ntainers 

One 1-liter high 
density polyethylene 
bottle; filled to 
shoulder 

One 1-liter high 
a~~sity polyethylene 
bottle; filled to 
shoulder 

One 500-rnl high 
density polyethylene 
bottle; filled to 
shoulder 

Preservation 

1:1 HN03 
to pH <2 

6N NaOH to pH >12 

None Required 
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TABLE 5-2 (Continued) 

RE)JUIRID SAMPLE a:::Nl'AINERS AND PRESERVATION 
FUR SAMPLES TESTED BY CLP 

Inorganics in water and Liquids (.Low Concentration) - Q)ntinued 

'lbtal dissolved solids One 500-ml high 
density polyethylene 
bottle; filled to 
shoulder 

Minerals 
Acidity 
Alkalinity 
Chloride 
Fluoride 
Sulfate 

Nutrients 
Arnronia 
(])0 

TKN 

~N02 
'lbtal Phosphorous 

One 500-ml high 
density poly­
ethylene bottle; 
filled to shoulder 

One 1-liter poly­
ethylene bottle; 
filled to shoulder 

None Required 

Cool 4°C 
Cool 4°C 
Roan tanperature 
Roam t~rature 
Cool 4°C 

1 ml 1:1 H200 to 
J;ii <2; oool 4°C 

Organics in Soil and Sedirrent (IJ::Jw Concentration> 

Testing 

Extractables 
(acid, base/neutral, 
pesticides/FeB) 

Volatiles 

Containers 

One 8-ounce, wide­
mouth, glass jar with 
Teflon-lined lid; 
filled about 3/4 full 

One 8-ounce glass 
vial with Teflon­
lined lid; filled as 
completely as 
possible. 

Preservation 

Iced to 4°C 

Inorganics in Soil and Sediment (low Concentration) 

Testing 

Metals 
and Cyanide 

Containers 

One 8-ounce, wide­
rrouth glass jar; 
filled about 3/4 full 

Preservation 

Iced to 4°C 
(optional) 
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TABLE 5-2 (Continued> 

REJUIRED SAMPLE crNTAINERS AND PRESERVATION 
FOR SAMPLES TESTED BY CLP 

Note: Water samples collected for duplicate analysis must be 
collected at double the vol1..Ir'Ce specified for organics and 
inorganics. Samples selected for matrix spikes must be 
collected at triple the volume for extractables and volatiles. 
In addition, one volatile trip blank (distilled-deionized water 
poured directly into two 40-ml vials) should be supplied per 
shir:rnent. 
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TABlE 5-3 

organics in Water SUpply Samples {I..c:M Concentration} 

Acid extrac­
tables, base 
neutral 
extractables 

Pesticides/ 
PCB'S 

Volatiles 

O:mtai.ners 

1/2-gallon glass amber bottles 
('Teflon-lined caps); filled to 
neck 

1/2-ga.llon glass amber bottles Cool, 4°C 
(Teflon-lined caps) : filled to 
neck 

40-ml volatiles organic Cool, 4°C 
analysis (VOA) vials; filled 
carrpletely with no air b.Jbbles 

Inorganics in Water SUpply Samples CI..cw Concentrations} 

Testing Containers Presel:vation 

Metals One :-liter high density 5ml8N~ ~pH 
polyethylene bottles filled < 2, iced 4 c 
to shoolder optional 

Mercuzy one 1-liter high density 20 mil of 0.5\ HN0
3
; 

polyethylene bottle filled ~~~~er-2 °7 to shc:W.der 

cyanide One 1-liter polyethylene 5 m1 6N NaOH ~ Iii 
~e, filledtoshoolder > ~, cool, 4 c 

Minerals 
A: "tal ini ty One 500-ml polyethylene Cool, 4°C 
Chloride ~e, filledto~oold~ Roan temperature 
fluoride Roam temperature 
SUlfate Roam temperature 
Hardness Roam te1pe_-rature 
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TABLE 5-3 (oontinued) 

REQUIRID SAMPLE CXNI'AINERS AND PRESERVATION 
FOR SAMPLES TESTED BY CRL 

Inorganics in water Supply Samples (low Concentration)-oontinued 

Testing 

Nutrients 
Arrm:>nia 
'll<N 

~-N02 

Total Phosphorus 

'Ibtal suspended 
solids 

'Ibtal dissolved 
solids 

Containers 

One 1-liter polyethylene 
bottle: filled to 
shoulder 

One 500-ml high 
density polyethylene 
bottle: filled to 
shoulder 

One 500-ml high 
density polyethylene 
bottle; filled to 
shoulder 

Preservation 

1 ml conc.H2ro4 
to pH <2 
ax>l, 4°C TKN 

None Required -

None Required 

Note: Water samples oollected for duplicate analysis must be collected at 
double the volurre specified for organics and inorganics. Samples 
collected for matrix spikes must be collected at triple the volume 
specified for extractables and volatiles. In addition, the volatile trip 
blank (distilled-deionized water poured directly into two 4Q-ma vials> 
should be supplied per shipment. 
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o Make sure traffic report labels and custody tags are securely 
attache::l to the sample cootainer; place each cootainer in a 
zip-loc baggie, ensuring that labels can be read. 

o Place containers in a cooler line::l with t'NO indles of 
vermiculite or equivalent absorbent material; surround each 
sample and fill remaining space in cooler with additional 
packing material. 

o Put chain-of-custody forms and traffic reports in a manilla 
envelope; place envelope in a zip-loc baggie and tape to 
inside of cooler lid. 

o Close cooler and seal shut with stra.wing tape; if cooler has 
a drain port, seal it shut with tape; place custody seals 
across closure at front of cooler. 

o Mark cooler with proper labels irrlicating hazardous 
substances. 

o Affix airbill with shipper's and consignee's addresses to top 
of cooler; if samples are liquid, place "This End Up" labels 
a.wropriately. 

o Ship to a Hazardous Substances laboratory. 

High hazard samples will be shipped within 24 hours of collection via 
Federal Express, Purolator, or Emery for next-day deli very. 'Ihe 
Sample Management Office will be notified of each shifllleClt as it is 
made. 

5.3.2 Medium Hazard Samples 

Mediun hazard sarnp1~ will be packaged in the same manner as high 
hazard samples, but are analyzed by the CLP, rather than a Hazardous 
&lbstances laboratory. Organics samples will be shipped within 24 
hours of collection via Federal Express, Purolator, or Emery for 
next-day deli very. Inorganics samples will be shipped within 48 hours 
of collection for t'YO-day delivery. 'Ihe Sanple Ma.nagerrent Office will 
be notified of each shipnent as it is rrade. 

5.3.3 Low Hazard ~les 

In preparation for shipnent to the analytical laboratories, all 
~~les will be pac<aged in accordance with the following procedures: 

o Oleck to rra.ke sure that sample is properly preserved; tighten 
cap Secl.lrely and seal with tape; mark liquid levels if 
bottles are partially full. 
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o Make sure traffic report labels and custody tags are securely 
attached to the sample container: place each container in a 
zip-lac baggie, ensuring that labels can be read. 

o Place containers in a cooler lined with two indles of 
vermiculite or ~ivalent absorbent material; surround each 
sample and fill remaining space in cooler with additional 
packing material. 

o Put chain-of-custody forms and traffic reports in a manilla 
envelope; place envelope in a zip-lex:: baggie arrl tape to 
inside of cooler lid. 

o Close cooler and seal shut with strapping tape; if cooler has 
a drain port, seal it shut with tape; place custody seals 
across closure at front of cooler. 

o Affix airbill with shipper's and consignee's addresses to top 
-of cooler; if samples are liquid, place "This End Up" labels 
appropriately. 

Organics samples will be shipped within 24 hours of collection via 
Federal Express, Purolator, or Emery for next-day delivery. 
!-organics samples will be shipped within 48 hours of collection for 
two-day deli very. '!he Sample MIDagerrent Office will be notified of 
each shipne.nt as it is made. 
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SAMPLE IXXlJMENTATION AND TRACKING 

6.1 FIELD REXDRDS 

Field observations and other pertinent information pertaining to the 
collection of samples will be recorded in bound log books using black 
ink. Assignment of field logbooks will be recorded on a daily basis 
in the master log 'book. Notebooks shall be assigned to field 
personnel. Each notebook will be identified as the Document O:>ntrol 
Nlll\ber. The cover of the notebook contains the following information: 
organization, book number, project name, start date, and end date. 

Standard formats will be developed so that data relating to the 
collection of each type of sample and to the installation of 
m:>ni toring wells are consistently recorded. These fonnats will be 
converted into rubber stamps to reduce the anount of writing required 
by the sarrq:>ling team. The data to be recorded will include date, 
tLme, samplers, level of personnel protection being use on-site, 
location, sample number, custody tag number, weather, instrument 
readings and visual description of sample, and the signature of the 
person rraking the entry, in addition to other data specific to each 
sample type. The standard formats are prese.'1ted in Tables 6-1 to 6-9. 
In addition to written records, photographs will be taken as needed to 
further clarify sampling activities. The film roll number and number 
of photographs taken at each sampling location will be noted. 

6. 2 OiAIN~F-aJSIOOY PROCEDURES 

All samples will be collected and handled in accordance with the 
chain-of-custody procedures below: 

o All information required on the custody tag, including the 
signatures of all sampling team menbers and a predesignated 
location description, will be filled out in the field. 

o Prior to relinquishing samples for packaging and shipment, 
one member of the sampling team will transfer all data 
contained on the custody tags to a chain-of-custody record, 
which all team members will sign. 

o The individual who prepared the chain-of-custody record will 
relinquish the sarr9les to the sarnple handling technician, who 
will prepare all CLP traffic reports and affix appropriate 
traffic report labels to the ~~le containers. 
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Sampling and Analysis Plan 
Anerican 0\anical Service, Inc. 
Section: 6 
Revision: 1 
March 11, 1986 
Page: 6-14 of 14 

o The technician will package the sarnples for shipnent making 
sure that all traffic reports, chain-of-custody records and 
custody seals are cross-referenced and that all sample 
documentation paper work is enclosed. 

o If sa~ples are stored temporarily prior to shipment, they 
will be kept cool and placed in a secured storage area. 
Cbolers will be sealed and custody seals affixed just prior 
to shipment. 

The sa~le handling technician will maintain lists cross-referencing 
site sample numbers, custody tag numbers, traffic report numbers, 
analyses to be performed, custody seal numbers, shippers' airbill 
numbers, and consigned laboratories in a bound log book using black 
ink. {For detailed guidance on canpleting chain-of-custody and sample 
tracking paperwork, refer to "Sampling Handbook, U.S. EPA TAT, Region 
V, Revised 1985.") 



SEX:TION 7 

~ling and Analysis Plan 
American Olanical Service, Inc. 
Section: 7 
Revision: 1 
March 11, 1986 
Page: 7-1 of 1 

SAMPLING TEZ'iM O~I ZATIOO 

The sampling team will consist of six individuals whose roles and 
responsibilities are as follows: 

o Field Manager--responsible for overall execution of the field 
program and sampling plan: will ccordinate and expedite 
drilling activities for the borings and monitoring well 
installations, test pit excavation, and other sampling 
activities; will coordinate procurements and communications. 

o Site Safety Officer 
responsible for implementation of the site safety plan as 
oontained in the site evaluation form (SEF'); will operate OVA 
and HNU instruments for screening of soil samples during 
drilling and test pitting activities activities; will direct 
a two-man sampling team during same of the other sampling 
activities. 

o Sanple Collectors <2> -- primarily involved in sample 
oollection, may assist with decontamination and/or sample 
handling; will have the "dirty hands" during drilling and 
test pitting activities and when sampling with the 
supervisors or safety officers. 

o DeoontarrUnation Technician--primarily involved in 
decontamination of sampling equipnent and sarrpling team 
personnel, may assist with sample collection and/or sample 
handling. 

o Sample Handling Technician--primarily involved in sample 
packaging and processing of sample custody and tracking paper 
-work, may assist with deoontamination. 

During boring and monitoring well installation activities, there will 
also be a driller and a helper from the firm subcontracted to provide 
drilling services present on site. During test pitting activities 
there will be an operator for the backhoe, and during geophysical 
surveying there will be an operator for the equipment. 



~ION 8 

Sampling and Analysis Plan 
American Olanical Service, Inc. 
Section: 8 
Revision: 1 
March 11, 1986 
Page: 8-1 of 2 

SCHIDULING 

The schedule for this sampling plan is shown in Figure 8-1. Mobil­
ization will require about five days. This includes setting up office 
and decontamination facilities and stockpiling materials and 
e:}Uipnent. Boundary and grid surveying a.rrl geophysical work will last 
about t~ weeks. Test pitting, borings a.rrl other waste character­
ization activities are estimated to require two weeks to complete. 

, Private well, surface water, surface soil arrl sediment sampling will 
··& require a four week period. M:::mitoring well installations are 

estimated at a total of about 10 ~rking days, assuming t\ttO drilling 
rigs are used. Groundwater sampling is estimated at t\ttO we=ks. The 
total duration of the primary field effort from the beginning of 
rrobilization is 5 weeks. The second round of water supplies a.rrl 
groundwater sampling should only take one week, and is shown as 
occuring one month after the major field effort. 

-...... .._ 
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FIGURE 8-1 
PHASE 1 

SAMPLING PLAN SCHmXJLE 

2 3 4 5 

.I.· 

6 7 8 9 10 11 

*Note: Second round of Groundwater Sampling will occur one month after start of 

first round sampling. 

Phase 2 schedule will be prepared based on the results of Phase 1. 

( ( 



APPENDIX A 

Procedures for Field Measurement of pH, Specific 
Conductance and Temperature of lt.'a t e r Samp 1 e s 



Field ~asurement of pH 1n Water 

1. Scope and Application 

This method fs applicable to samples of stonmwater, surface water, water 
supplies and groundwater with measurement occurring at the sampling location. 

2. Surrrnary of Method 

The pH of water is detennined using a portable, field pH meter with a temper­
ature-compensated combination electrode. 

3. Apparatus 

A) Haake Buchler pH Meter Stick 
B) 100 ml disposable beakers 

·'"· ~ ~:s 4. Reagents . 
A) pH reference buffer solutions: 

1) pH c "4.00· i.Ol 
2) pH c 7.00 ~.01 
3) pH K 10.00 ±.01 

8) distilled water 

5. Sample Handling and Pre_paration 

Sample aliquots for pH measurement should be obtained directly from the 
sampling point in 100 ml disposable beakers. Groundwater samples being 
tested during well purging can be obtained from the pump discharge line. 

·.._ .... 6. Calibration 

Calibrate the meter/electrode using two reference solutions that bracket 
the expected pH of the sample. Reference solutions should be at room 
temperature. Immerse the electrode in pH 7.00 solution and adjust the 
meter as needed. Remove and rinse the electrode and repeat using the 
second buffer solution. Repeat adjustments until readin9s are within 
O.OS pH units of the reference values. 

7. Procedure 

Immerse the electrode in the water while gently agitating. After about 
one-half minute. record the pH reading to the nearest 0.05 units -- pro­
vided the meter readings are not fluctuating more than ±0.03 units. Be 
sure that temperature compen~ation has been provided for. Remove and 
thoroughly rinse the electrode with distilled water. Repeat the measure­
ment procedure until four readings have been obtained. 



8. Interferences 

Prolonged immersion of the electrode 1n turbid solutions can lead to plugging 
of the 11qu1d junction and erratic meter readings. The electrode should be 
cleaned by gently blotting with a lab tissue and rinsing with distilled water. 

9. Verification of Accuracy 

Following the last of the four replicate measurements. immerse the rinsed 
electrode in each of the reference buffer solutions used to calibrate the 
meter/electrode prior to sample measurements. If the readings are not 
within 0.05 units of the reference values, recalibrate the meter/electrode 
and re-do the measurement of the sample just tested. 

10. Assessment of Precision 

,.---., Calculate the mean and standard deviation of the four replicate measure-
~~ ments. If the standard deviation is greater than 0.1 units, re-do the 

measurement of the sample just tested including calibration and verifi­
cation. 

"'-..--

11. Report i n_g 

Report the average value of the replicate measurements to the nearest 
0.1 units. 

12. Pre~ntati~ Ma.intenanae 

'.' .. 

Preventati~ .Maintenanae will t:e perforned in accordance ,.i.th 
m:muf act ures instructions. 

.__,.) 



field Measurement of Specific Conductance 
and Temperature 

1. Scope end Application 

This method is applicable to samples of storamwater. surface water. water 
supplies end groundwater with measurement occurring et the sampling point. 

2. Summary of Method 

The specific conductance end temperature of water is determined using e 
portable, field conductivity meter having manual temperature compensation. 

3. Apparatus 

A) YSI Model 33 S-C-1 Meter with weighted probe 
~ B) 100 ml disposable beakers 

4. Reagents 

A) 0.01 N kCl reference solution 
B) distilled water 

S. Sample Handling and Preparation 

Sample aliquots for specific conductance and temperature should be obtained 
directly from the sampling point in 100 ml disposable beakers. Groundwater 
samples being tested during well purging can be obtained from the pump dis­
charge line. 

6. Calibration 

<\ Calibrate the thennometer in the probe a9ainst the thennometer in the field 
·..._; laboratory. Readin9s should be within± l°C. Calibrate the specific con­

ductance meter using the 0.01 N KCl reference solution. The specific con­
ductance of this solution is 1413 umhos/cm at 25°C. Adjust the meter as 
needed. Temperature calibration should be performed weekly. Specific 
conductance calibration should be perfonmed daily during the period of use. 

7. Procedure 

Check battery condition by turning selector dial to "Red l_ine". Adjust 
meter as needed. Immerse the probe in the beaker while gently agitating. 
Turn selector dial to "Temperature" and record temperature to nearest 0.5°C. · 
Adjust manual temperature compensation dial to temperature of water. Turn 
selector dial to "Conductivity" at the scale range appropriate to sample 
conductance. Record specific conductance to three significant digits. Re­
move and thoroughly rinse the probe with distilled water. Repeat tempera­
ture and specific conductance measurements until four sets of readings 
have been obtained. 



8. Assessment of Prectston 

Calculate the mean and standard duration of the four specific conductance 
~asurements. If the standard deviation 1s greater than SS of the mean, 
re-do the measurement of the sample just tested. 

9. Reportin_g 

Report the average values of the replicate measurements to the nearest l°C 
for temperature and to three significant digits for specific conductance. 

10. Preventative Maintenanae 

Preventative maintenanre will be perfonred in accordanre with 
manufactures instructions • 



q 
q 8. Interferences 

Prolonged immersion of the electrode 1n turbid solutions can lead to plugging 
of the liquid junction and erratic meter readings. The electrode should be 
cleaned by gently blotting with a lab tissue and rinsing with distilled water. q 

q 
q 
q 

9. Verification of Accuracy 

q-~u 
- '<.:":/ t 

q 

11 

Following the last of the four replicate measurements. immerse the rinsed 
electrode 1n each of the reference buffer solutions used to calibrate the 
meter/electrode prior to sample measurements. If the readings are not 
within 0.05 units of the reference values. recalibrate the meter/electrode 
and re-do the measurement of the sample just tested. 

10. Assessment of Precision 

11. 

Calculate the mean and standard deviation of the four replicate measure­
ments. If the standard deviation is greater than 0.1 units, re-do the 
measurement of the sam~le just tested including calibration and verifi­
cation. 

Reporting 

Report the average value of the replicate measurements to the nearest 
0.1 units. 

Preventative Ma,i.ntenanoe 

Preventative Maintenance will be pe.rforrred in accordance \r.'ith 
lTB!luf act ure s instruct ions. 

· .. ..,.. 
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I 
I Field Measurement of Specific Conductance 

ana lempereture 

I 1. Scope end Application 

I 
This method is applicable to samp1es of storamwater, surface water, water 
supplies and groundwater with measurement occurring at the sampling point. 

2. Summary of Method 

I The specific conductance and temperature of water is determined using a 
portable. field conductivity meter having manual temperature compensation. 

3. Apparatus 

l
...;::l.. A) YSI Model 33 S-C-T Meter with weighted probe 
~ B) 100 ml disposable Leakers 

4. ·Rea_gents 

A) 0.01 N kCl reference solution 
B) distilled water 

5. Sample Handling and Preparation 

6. 

7. 

Sample aliquots for specific conductance and temperature should be obtained 
directly from the sampling po1nt in 100 ml disposable beakers. Groundwater 
samples being tested during well purging can be obtained from the pump dis­
charge line. 

Calibration 

Calibrate the thermometer in the probe aQainst the thermometer in the field 
laboratory. Readin9s should be within i l°C. Calibrate the specific con­
ductance meter using the 0.01 N KCl reference solution. The specific con­
ductance of this solution is 1413 umhos/cm at 25°C. Adjust the meter as 
needed. Temperature cal.~ration should be perfonmed weekly. Specific 
conductance calibration should be performed daily during the period of use. 

Procedure 

Check battery condition by turning selector dial to "Red l_ine". Adjust 
meter as needed. Immerse the probe in the beaker while gently agitatinQ. 
lurn selector dial to "Temperature" and record temperature to nearest O.S°C. 
Adjust manual temperature compensation dial to temperature of water. Turn 
selector dial to "Conductivity" at the sc~le range appropriate to sample 
conductance. Record specific conductance to three significant digits. Re­
move and thoroughly rinse the probe with distilled water. Repeat tempera­
ture and specific conductance measurements until four sets of readings 
have been obtained. 
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1. Assessment of Precision 

Calculate the mean and standard duration of the four specific conductance 
~asurements. If the standard deviation 1s greater than 51 of the mean. 
re-do the measurement of the sample just tested. 

t. Reporting 

Report the average values of the replicate ~asurements to the nearest l°C 
for temperature and to three sfgnfffcant digits for specific conductance. 

10. Prewntative Ma.int.enanae 

C) 

Prewntatiw maintenance will t:e perforrred in acoordance with 
manufactures instructions. 
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